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Molecular cloning and characterization of cm3 gene, 

from t. Aestivum and t. Durum genome 

Annika Singh, A.K. Gaur, D.P. Mishra 

 
Department of Biochemistry, CBSH, GBP university of Agriculture and Technology Pantnagar (Uttranchal) 

 
    Abstract- Alpha-amylase inhibitors from wheat are found 

noble sources to develop insect resistant transgenic plants. Thus 

far wheat alpha – amylase inhibitor genes have been cloned, 

sequenced and characterized by various researchers through c-

DNA library. A subunit of tetrameric alpha amylase CM3 gene 

was isolated and characterized directly from genomes of different 

Indian wheat varieties using PCR approach. We have screened 

different Indian wheat varieties for alpha amylase inhibitor 

protein(s) and isolated the gene from selected variety to develop 

transgenic plant having gene of better expressivity and enhanced 

activity. The alpha amylase inhibitor gene encoding CM3 

protein, from T. aestivum and T. durum has cloned and 

sequenced, the gene sequences from the both species were found 

same except at one position which is out of coding region. 

Further, characterization reveals that the isolated gene is 

intronless and conserved throughout the different varities of T. 

aestivum and T. durum. It may be possible that there is no 

ecological or geographical effect on the gene. This indicates 

probability of important biological role for this protein in wheat. 

 

    Index Terms- Alpha amylase inhibitors, touchdown-PCR, 

alpha amylase/ trypsin bifunctional inhibitor (CM proteins) 

genes. 

 

I. INTRODUCTION 

heat--amylase inhibitor was first reported in the 

endosperm by Kneen and Sandstedt (1), latter it was 

reported in the gliadin (2) and albumin fraction (3) of wheat 

kernel.  

        Wheat alpha amylase inhibitors are tetrameric, dimeric, and 

monomeric in nature and, can be fractionated by means of gel 

filtration into three isoinhibitor families with apparent Mr. close 

to 60,000, 24,000 and 12,000 (4) respectively. According to their 

relative gel electrophoretic mobility they also called inhibitor 

0.45, inhibitor 0.19 and inhibitor 0.28 (5, 6). The presence of 

multiple amylase inhibitors with Mr close to 60,000 was first 

reported by Petrucci, T. in 1974(7). These multiple amylase 

inhibitors are tetrameric and soluble in chloroform: methanol 

mixture and termed as CM proteins (8). Wheat CM proteins 

belong to the trypsin/ alpha-amylase bifunctional family. These 

proteins are encoded by multigene family and dispersed over 

different chromosomes (10).  The tetrameric inhibitor is 

composed of three types of subunits CM2/CM1; CM16/CM17 

and CM3 proteins and all are required to obtain fully active 

inhibitor protein (9).  

        Different wheat alpha-amylase inhibitors genes have been 

isolated and characterized using cDNA library approach (11, 12, 

13, and 14). In the present study an attempt is made to isolate 

alpha-amylase inhibitor gene(s) from different Indian wheat 

varieties, to study the deference in inhibitory activity within or 

between the species, and their gene pattern, as well as 

polymorphism 

 

II. EXPERIMENTAL 

1.  Plant material 

        The study was performed on 10 Indian wheat varieties viz. 

Kundan, Sonalika, UP1109, UP2003, UP2382, UP2425, UP262 

genotype from species T. aestivum, PDW 276, PDW274, 

PDW279 genotype from species T. durum. 

 

2.  PCR amplification  

        Isolation of genomic DNA was done by Delaporta et al. 

method (1983). PCR amplification was performed in 50µl 

volume which was consisted of 100 ng of genomic DNA, 3 units 

taq DNA polymerase, 200µM dNTPs, 1X PCR buffer and 1.5 

mM MgCl2. In the present exercise a modified form of 

‗Touchdown PCR‘ (15) was done to resolve the amplicon(s) of 

desired length. 

        The cycling parameters were 95
0 

C for 5 min to pre-

denature followed by 30 cycles of 95
0 

C for 1 min, 50
0
 C for 2 

min, 72
0 

C for 2 min, and a final extension at 72
0 

C for 10 min., 

amplification product were separated on 2% agarose. 

Oligonucleotide primers were custom-synthesized by Genei 

India. 

 

Forward- 5
, 
d ATGGCGTGCAAGTCC 3

,
 

Reverse-5
, 
d GCATACATGCACACCAC 3

, 

 

3. Cloning and screening of PCR fragment  

        The desired DNA fragments were gel purified and ligated to 

pGEM-T easy vector (Promega) and transformed in E.coli 

DH5α. The positive clones from different varieties were screened 

by restriction digestion and dot blot. The selected clones were  

sequenced, using ABI PRISM automated sequencer. 

 

4. Southern Blotting 

        Genomic DNA from T. aestivum and T. durum was digested 

with EcoRI and subjected to Southern blotting by using 

pTd13.39 as a probe. Southern Blotting was done onto positively 

charged nylon membrane with high salt (16). Detection of 

southern blot was done using Ambions Brightstar
TM

 detection kit, 

with slight modification. 

 

 

W 
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III. RESULTS AND DISCUSSION 

        Thus far different alpha-amylase inhibitor genes have been 

isolated from cDNAs library (17, 18) and well characterized. In 

present work CM3 genes from different varieties were isolated 

directly from genomic DNA using touchdown PCR approach.  

 

1. Isolation and cloning of gene 

        Genomic DNA from different varieties of T. aestivum and 

T. durum were isolated and subjected to Touchdown PCR 

amplification. A single band of ~580 bp was resolved at 

annealing temperature of 50
0
C in all wheat varieties (fig.1).  

        The amplicons of ~580 bp were purified by gel extraction 

and ligated to pGEMT easy vector (3.015 kb) followed by 

transformation in DH5. The transformed colonies were 

screened on the basis of blue white selection. The plasmid from 

different positive clones were isolated and screened by EcoRI 

digestion, fragments of ~580 bp and 3.015 kb were recovered 

after digestion as the gene of interest was flanked by EcoRI site 

in the cloned vector. The purified amplicons were subjected to 

dot blot analysis using pTd 13.39 probe, and all varieties were 

found positive for CM3 specific gene. The positive clones from 

varieties UP2425 and PDW279 showed highest color intensity 

(fig.2). 

 

2.  Sequencing and characterization of the gene 

        The positive clones from varieties UP2425 and PDW279 

corresponding to T. aestivum and T. durum respectively were 

selected on the basis of dot blot analysis  and sequenced using 

AB1 PRISM automated sequencer. 

        The size of gene insert was found 575 bp as shown in Fig. 4. 

The two clones were named as pTa2425 and pTd 279 (Gene 

accession No. AY436554, and AY465898 respectively). The 

gene sequences of both the clones were identical except at one 

change at 545 nucleotide residue which was found beyond the 

coding region. The two gene sequences showed identity with the 

mRNA of CM3 protein from T. aestivum and T. durum a subunit 

of tetrameric alpha-amylase inhibitor protein of wheat (17, 18). 

 

3. Sequence analysis of gene clones pta2425 and ptd279 

        The 575 bp gene include an open reading frame of 504 nt 

from 1 to 504 bp and flanked by 74 nt 3 non-coding tail. The 

open reading frame encodes protein of 168 residues in which N 

terminal 25 amino acids include signal peptide. The mature 

protein consists of 143 amino acids and molecular mass of 15.8 

kDa. Coding region had 59.7% G+C content (Fig. 4). 

 

4.  Comparison of gene sequences  

        The comparative study of gene sequence was done using 

BLASTN 2.2.6 programme present on the NCBI website. The 

gene sequences showed 100% homology with wheat m-RNA 

coding for CM3 protein (17,18) , 90% with mRNA encoding 

CMd of barley (19), 89% homology with HVCMDAA1 gene 

encoding CMd, 91% of CMd gene, 89% with CMd3 gene, of 

barley (18), 83% with wheat CM16 mRNA (17, 20), 70% with 

wheat CM17 mRNA,  87% with mRNA encoding CMa of barley 

(19), 82% with BTA12 mRNA coding for CMb of barley (19), 

72% with CM1 (17) encoding mRNA and 66% with CM2 

mRNA (Table 1). It also showed 85% and 81% homology with 

Elucine coracana alpha amylase- trypsin bifunctional inhibitor 

gene and Hageman factor inhibitor gene respectively. 

 

5. Comparison of CM3 protein with different alpha-

amylase inhibitors and trypsin inhibitors 

        The protein homology search for deduced CM3 protein was 

done using BLAST protein –protein alignment programme 

present on NCBI website-BLASTP 2.2.25 

        The homology study has revealed that there are 42-88% 

amino acid sequence homology present between CM3 protein to 

other CM proteins from wheat and barley. CM3 protein shows 

83% homology with the CMd of barley (H. vulgare), 51% 

homology with CM16 protein of wheat, 50% with CMb protein, 

45% homology with CMa protein, 38% with CMc protein, 38% 

with CMe of H. vulgare, 49% with CM2 of wheat, and 42% 

homology with CM1 protein. It shows 43% homology with 

Hageman factor inhibitor of maize, (Table 1). Maximum 

homology between CM3 and CMd reveals that might be they 

have identical function in their respective tetrameric protein. 

        It is evident that CM3 primary structure is very close to 

trypsin or bifunctional alpha amylase inhibitors from different 

sources than to alpha-amylase inhibitor of wheat itself. It shows 

37% homology with alpha-amylase /trypsin inhibitor of Elucine 

coracana (RBI) and 34% homology with alpha-amylase/ trypsin 

inhibitor of barley, while only 28% homology with dimeric 0.53 

and 0.19 AAI of wheat and only 25% homology with wheat 

bifunctional trypsin/ alpha-amylase inhibitors CMX2 and 

CMX1/CMX3 (Table 1). 

 

6.  Amino acid composition and characterization 

        Leucine is most abundant amino acid in CM3 followed by 

Ser and Pro the data comes from the primary structure deduced 

from gene sequence as shown in Fig 4. 

        The mature protein sequence of CM3 contains twelve 

cysteine residues, out of these 9 are conserved which is a 

characteristic feature of CM proteins. These conserved residues 

include a double Cys-Cys residue followed by a consensus 

sequence of Cys-Arg-Cys (CRC), nine residues apart from it. 

These 9 Cys residues are involved in disulfide bonds and are 

organized in a conserved cysteine motif that may have an 

important functional and structural role for the CM proteins.  

Comparative analysis of different wheat tetrameric alpha 

amylase subunits reveals that the N-terminal signal peptide 

sequences are highly conserved among them. The N-terminal 

residues from 40-50 amino acid of mature protein show great 

homology, while CC and CRC residues are conserved (Table 2). 

These conserved sequences may accounts for stable quaternary 

structure and activity of the tetrameric protein.  

        Further homology search reveals that CC (Cys-Cys) doublet 

was found in all storage proteins including RBI,0.19 alpha 

amylase inhibitors and 0.53 AAI, while CRC sequence is 

conserved in RBI and 0.19, alpha amylase inhibitor. The most 

conserved sequence found in CM proteins is DLPGCPRE that is 

situated between 126 amino-acid to 133 amino acid residue of 

CM3 protein. It is also conserved in RBI and Hageman factor 

inhibitor. This conserved sequence is not found in wheat 0.19 

AAI and 0.53 AAI and may be the characteristic sequence of 

alpha amylase/ trypsin - bifunctional inhibitor. 
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7.  Secondary structure of CM3 protein 

        The secondary structure of CM3 protein were analyzed and 

their consensus secondary structure was predicted by different 

methods (DPM, DSC, GOR4, HNNC, PHD, Predator, SIMPA96, 

SOPM) main with the analysis programme NPS. The CM3 

protein has four main secondary structural units: α-helix, random 

coil, extended strand and ambiguous state while random coils 

occurred most frequently in the above structures. 

 

8. Southern analysis of cm3 gene in T. aestivum (cv. 

UP2425) and T. durum (cv.PDW 279) 

        Southern blotting of wheat genomic DNA was used to 

investigate the organization and copy number of gene(s) 

encoding the T. durum CM3 protein and T. aestivum CM3 

protein. High molecular weight DNA from cv. PDW279 and 

UP2425 was digested to completion with EcoR1 (Fig. 3). Single 

fragment of approximately 23 and 24 kb respectively was 

detected in both varieties with probes corresponding to CM3 

proteins. Since there is no EcoR1 site present in the CM3 

encoding gene, the number of restriction fragments gives a 

minimal estimate for the gene copy number present in the both 

varieties. The sequence of CM3 encoding gene reveals there is 

only one ORF encoding the entire protein. There is no evidence 

for the presence of introns in the sequence, which is consistent 

with the analysis of barley CMd genes (18). 

        Sequence comparison reveal that the gene sequence of CM3 

protein, of the two Indian cultivars from aestivum and durum 

species are similar to the gene sequences of Chinese spring and 

agathe of T. aestivum and T. durum respectively (21). This 

further confirms that the primary structure of the CM3 protein(s) 

is totally conserved in two species of Triticum and strongly 

suggests that CM proteins could play an important biological 

function (17). However, the T.aestivum UP2425 gene sequence 

shows changes in nt at two positions out of the coding region i.e. 

at +539 and at +574 positions, from CM3 cDNA clone pTd13.39 

(18) while T. durum PDW 279 shows change at +574 position 

only. It can be due to mutation at that position. Change at +574 

position can be neglected because it comes under reverse primer. 

While change at +539 position in UP2425 may be due to 

difference in cultivar used. 

 

IV. FIGURES 

 

.  

 

        Fig.1 Agarose gel electrophoresis of purified 574 kb 

amplicon from different Indian wheat varieties. Lane M 100 bp 

Marker Lane 1-7 Kundan, Sonalika, UP1109, UP2003, UP2382, 

UP2425, UP262 genotype from species T. aestivum, and Lane 8-

10 PDW 276, PDW274, PDW279 genotype from species T. 

durum 

 

 
 

        Fig. 2:  Dot blot analysis of 0.57 kb amplicons from 

different varieties of T. aestivum and T. durum varieties to 

confirm the presence of gene. N- negative control, + Positive 

control, blot 1-7 Kundan, Sonalika, UP1109, UP2425, UP2003, 

UP2382, UP262 genotype from species T. aestivum, and blot 8-

10 PDW 276, PDW274, PDW279 genotype from species T. 

durum 

 

 

  
Fig. 3: Southern blotting analysis of plasmid from clone 

pTa2425 and pTd279 showing presence of gene. 

  

Lane 1 Plasmid from pTd13.39 as positive control 

Lane 2 Plasmid from pTd279 

Lane 3 Plasmid from pTa 2425 
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    Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may vary depending 

upon the topic of research work but generally comprises up to 5 to 7 pages. These are: 

 

1         ATGGCGTGCAAGTCCAGCTGCAGCCTCCTCCTCTTGGCCGCCGTCCTGCTCTCCGTCTTG 

1          M  A  C  K  S  S  C  S  L  L  L  L  A  A  V  L  L  S  V  L   

 

61        GCCGCTGCTTCCGCCTCCGGCAGCTGCGTCCCAGGGGTGGCTTTTCGGACCAATCTTCTG 

21         A  A  A  S  A  S  G  S  C  V  P  G  V  A  F  R  T  N  L  L   

 

121       CCACACTGCCGCGACTATGTGTTACAACAAACTTGTGGCACCTTCACCCCTGGGTCAAAG 

41         P  H  C  R  D  Y  V  L  Q  Q  T  C  G  T  F  T  P  G  S  K   

 

181       TTACCCGAATGGATGACATCTGCGTCGATATACTCCCCTGGGAAACCGTACCTCGCCAAG 

61         L  P  E  W  M  T  S  A  S  I  Y  S  P  G  K  P  Y  L  A  K   

 

241       TTGTATTGCTGCCAGGAGCTCGCAGAAATTTCTCAGCAGTGCCGGTGCGAGGCGCTGCGC 

81         L  Y  C  C  Q  E  L  A  E  I  S  Q  Q  C  R  C  E  A  L  R   

 

301       TACTTCATAGCGTTGCCGGTACCGTCTCAGCCTGTGGACCCGAGGTCCGGCAATGTTGGT 

101        Y  F  I  A  L  P  V  P  S  Q  P  V  D  P  R  S  G  N  V  G   

 

361       GAGAGCGGCCTCATCGATCTGCCCGGATGCCCCAGGGAGATGCAATGGGACTTCGTCAGA 

121        E  S  G  L  I  D  L  P  G  C  P  R  E  M  Q  W  D  F  V  R   

 

421       TTACTCGTCGCCCCGGGGCAGTGCAACTTGGCGACCATTCACAATGTTCGATACTGCCCC 

141        L  L  V  A  P  G  Q  C  N  L  A  T  I  H  N  V  R  Y  C  P   

                                                                   C   

481       GCCGTGGAACAGCCTCTGTGGATCTAGAGATAAAATCAGTCGCTCGTGAATAAGCATGCA 

161        A  V  E  Q  P  L  W  I  *     

 

541       TGTTGCATCCATAGGCGTGTGGTGTGCATGTATGC 

181        

 

Fig. 4:  Nucleotide sequence and primary structure of wheat CM3 protein from pTa 2425 (Accession No. AY436554), and pTd 

279 (Accession No. AY465898), clone. (shaded nucleotide shows change in sequence in pTd 279 which is C in place of G) 

 

 

V. TABLES 

 

 

Table-1: Comparisons of Wheat CM3 mRNA/ protein sequences (T.aestivum and T. durum) with different cereal alpha 

amylase/trypsin inhibitor source in terms of percentage identity. (-) is placed where no data is available. 

 

Sl. No.  Description           Accession no. 

   mRNA                 Protein 

      Identity 

mRNA   Protein 

1 Triticum aestivum alpha amylase inhibitor protein 

gene, complete cds 

CM3 protein 

AY436554.1 

X17574.1 

 P17314 100% 

99% 

100% 

2 CMd component of tetrameric alpha-amylase inhibitor 

[Hordeum vulgare 

X69939.1 P11643.2 

CAA49536.1  

86% 83%   

81% 

4 CMd3 protein [Hordeum vulgare] U47640.1 AAB63440.1 87% 81% 

5 Alpha-amylase/trypsin inhibitor CMb  

 

X69938.1 P32936.2 

CAA49556.1 

64% 50% 

6 Alpha-amylase/trypsin inhibitor CMa, component of 

tetrameric alpha-amylase inhibitor [Hordeum vulgare 

subsp. vulgare] BTAI1 mRNA encoding CMa, 

X69937.1 

 

 

P28041.2 

CAA49555.1 

65% 49% 

7 Hordeum vulgare subsp. spontaneum itr2 gene for FR746098.1 CAA72791.1   75% 38% 

http://www.ncbi.nlm.nih.gov/protein/585291?report=genbank&log$=protalign&blast_rank=2&RID=2WWUKF9E016
http://www.ncbi.nlm.nih.gov/nucleotide/315466746?report=genbank&log$=nucltop&blast_rank=30&RID=2S7XHPU0016
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barley trypsin inhibitor CMc precursor, cultivar 

Ardhawi 

8 trypsin inhibitor CMe precursor [H. vulgare] - CAA35188.1 - 39% 

9 alpha-amylase inhibitor, tetrameric, chain CM16 

precursor - durum wheat, Triticum aestivum 

X55455.1 P16159.1, 

S08466, 

CAA35596.1C

AA39100.1CA

A34709.1 

72% 51% 

11 alpha amylase inhibitor CM1 [Triticum aestivum] FN429984.1 P16850.1 

CAA35598.1C

AZ76052.1 

75% 48% 

44% 

12 

 

Alpha-amylase/trypsin inhibitor  protein CM2 

Triticum turgidum subsp. Durum, Triticum aestivum 

FN435984.1 P16851.2 

CAA39099.1 

CBA13559.1 

66% 

 

49% 

44% 

14 CM 17 protein precursor [Triticum aestivum] X59791.1 CAA42453.1 70% 44% 

15 alpha amylase-trypsin bifunctional inhibitor [Eleusine 

coracana] 

DQ494211.1 ABF47511.1 85% 37% 

16 Zea mays subsp. parviglumis isolate hag_G7 

Hageman factor inhibitor (hag) gene, complete cds 

EU724313.1 ACJ62058.1 

 

81% 44% 

17 Dimeric alpha amylase inhibitor  [Triticum aestivum] - BAA20139.1 - 27% 

18 monomeric alpha amylase inhibitor  [Triticum 

aestivum] 

- P01085 - 37% 

 

 

Table-2: sequence alignment of different subunits of wheat tetrameric alpha amylase inhibitor protein (CM proteins) present 

in NCBI. Shaded areas are highly conserved sequences among CM protein subunits. 

 

 

CM3  1MACKSSCSLLLLAAVLLSVLAAASASGSCVPGVAFRTNLLPHCRDYVLQQTCGTFTPGSKLPEWMTSASI70  

 

CM16  MASKSNCVLLLAAVLVSIFAAVAAIGNEDCTPWMSTLITPLPSCRDYVEQQACRIETPGSPYLAKQQCCG 

 

CM17  MASKSNYNLLFTALLVFIFAAVAAVGNEDCTPWTSTLITPLPSCRNYVEEQACRIEMPGPPYLAKQECCE 

 

CM2   MASKSSITHLLLAAVLVSVFAAAAATGPYCYPGMGLPSNPLEGCREYVAQQTCGVGIVGSPVSTEPGNTP 

 

CM1   MASKSSISPLLLATVLVSVFAAATATGPYCYAGMGLPINPLEGCREYVAQQTCGISISGSAVSTEPGNTP 

 

 

CM3  71YSPGKPYLAKLYCCQELAEISQQCRCEALRYFIALPVPSQPVDPRSGNVGESGLIDLPGCPREMQWDFVR140 

 

CM16  ELANIPQQCRCQALRYFMGPKSRPDQSGLMELPGCPREVQMDFVRILVTPGYCNLTTVHNTPYCLAMEES 

 

CM17  QLANIPQQCRCQALRYFMGPKSRPDQSGLMELPGCPREVQMNFVPILVTPGYCNLTTVHNTPYCLGMEES 

 

CM2   RDRCCKELYDASQHCRCEAVRYFIGRTSDPNSGVLKDLPGCPREPQRDFAKVLVTPGHCNVMTVHNTPYC 

 

CM1   RDRCCKELYDASQHCRCEAVRYFIGRRSDPNSSVLKDLPGCPREPQRDFAKVLVTSGHCNVMTVHNAPYC 

 

CM3  141LLVAPGQCNLATIHNVRYCPAVEQPLWI 

 

CM16 QWS 

 

CM17 QWS 

 

CM2  LGLDI 

 

CM1  LGLDI 

 

http://www.ncbi.nlm.nih.gov/nucleotide/214014767?report=genbank&log$=nucltop&blast_rank=44&RID=2S7XHPU0016
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VI. CONCLUSION 

       Wang et al (22, 23, and 24) reported that the populations of 

wild emmer wheat showed a wide range of diversity in WDAI, 

WMAI both between and within populations, he also found that 

alpha -amylase inhibitors are adaptively selected under different 

environments according to population and codon analysis. 

However in the present study no significant changes in CM3 

coding gene(s) have been observed within or between the 

species. It can be concluded that there are no effect of 

environmental or geological factor(s) on the CM3 coding gene. 

The conserved gene may play an important biological role which 

will perhaps be much more important than merely defense 

against pests. 
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    Abstract- The Beggar system in Kashmir Valley Under 

Dogras. Since ancient times, the beggar was an accepted form of 

institution not only in India but also in the western countries 

including America whenever the capitalistic feudalism was the 

established form of the society. As such during the feudal 

regime, it existed also in the Jammu and Kashmir State in the 

form of unpaid forced labour rendered by the serfs to the feudal 

ruler. The State demanded labour from the people of the province 

without wages for the constructions of roads, military transport 

and public works. It was an open exploitation on the labouring 

class including peasants and collies at the hands of adminstraters. 

And we see it in the present times when Militancy arose in 1989 

in Jammu and Kashmir State, the troops of India employed the 

people of Kashmir for constructing Bankers  and other things for 

them without giving them {the people of Kashmir‘s} any thing in 

lieu  of  that So we find the people of Kashmir  suffered a lot at 

the hands of Administrators from time to time. Hence, it is 

suggested to the government not to adopt such harsh polices in 

the current and forthcoming times and do better for the welfare 

of the people as for as you can. 

 

I. INTRODUCTION 

he present study explores the beggar system in Kashmir 

valley. The paper gives us information how the beggar 

system emerged in Kashmir Valley. It also shows its different 

phases from which this system passed. The paper depicts how it 

adopted different modes and situation from time to time. It also 

reflects that  the beggar system became worse from bad and 

worst from worsen by passing  through different periods like 

Ancient ,Mughal, Sikhs and Dogra periods. The paper makes us 

informed about the sufferings faced by peasants and collies 

owing to beggar system. The paper makes it clear how the beggar 

system got abolished. 

 

II.  METHODOLOGY AND OBJECTIVE 

       The study is based on the source material comprising 

published and unpublished material. The material constitutes 

official documents available at State Archives, National Archives 

of India and Research Libaries.The objective of the paper is to 

highlight the miserable  condition of peasants.collies,and also the 

mechanism, polices and strategies adopted by the Rulers for their 

interest. 

 

III. ANALYSIS AND INTERPRETATION 

        It was known in the western society unpaid forced labour. It 

got emerged right from ancient Hindu period in Kashmir as 

Budhabharodi,later known by its  Persian  term kar-e-Begar.It 

was imposed by the feudal Lord upon his serfs irrespective of 

being paid or not for their labour. In the beggar system the rich 

and powerful people used to exploit the poor and weak. The 

practice of beggar was a very serious drawback in the old 

revenue system, this practice had practically ruined the country. 

The power enjoyed by the chain of officials under the existing 

system was great, but not so great was the power wielded by 

them as in the levy of Beggar or forced labour. Surrounded by 

high mountains, barriers, and having no roads fit for wheeled 

carriages, there developed, the system of carriage of goods on 

human back over the high passes in the valley. A man could 

some times hide his grain in secret pits and could save some food 

to keep him  and his children alive, but it was the most difficult 

for him to hide himself when the official were in search of 

human carriage. 

        All non-Muslims stood exempted on account of being co-

religionist of the ruling  family. The system assumed extremely 

dreadful proportions in Kashmir valley under the early dogras 

mainly because of the frontier wars for conquest and the 

consequent necessity of providing the troops on the move as well 

as the huge military establishments in the conquered territories 

with adequate supplies. The troops could not lift the supply-load 

themselves, as apart from the necessity of keeping them in good 

humour, it may have also been considered necessary to conserve 

their energy for possible encounters on the way .Again,Gulab 

Singh might have thought,that,when beast of burden with almost 

unbelievable endurance, were available in the shape of Muslim 

subjects from the valley, why not to spare his clannish soldiers, 

of this burden and annoyance?Besides,in any regime, the civilian 

may die of hunger but the army, continues to be adequately fed; 

so a permanent supply line  had to be established between 

Srinagar and the Northern area to maintain the flow of supplies. 

This pernicious system of beggar was prevalent in the valley 

since the  ancient times, the earliest mention of beggar was in the 

Rajatarangni when the king Samkaravarman employed villagers 

to carry the baggage and supplies for the armies. Even during the 

rule of Sultan Zain-ul-Abdin and succeeding Sultans, there was a 

mention of the system turned into a regular institution, 

particularly when the huge armies of labourers carried the 

baggage of the Emperors and defence personnel during their 

visits to valley. The system of beggar worsened during the time 

of Afghans and Sikh Rulers. But it touched its heights under the 

Dogras.Maharaja Gulab Singh introduced reforms regarding 

Beggar but did not abolish it.Mr.H.W.Brailsford a prominent 

English Journalist visited Kashmir  in the first half of twentieth 

century observed, ―The peasants of Kashmir are sunk in 

unimaginable poverty. Their mud huts contain hardly any traces 

of visible property, save a pot or jar, when I put my question in a 

typical village every house hold was in debt and the usual rates 

of interest were 45 percent.‖  

T  
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        With the expansionist policy of the British the system 

acquired a new dimension. The building of Gilgat road and 

provision supplies of its garrisons, demanded a large number of 

labourers who could only be recruited to this work by force. 

Unfortunately the famine of 1877-79 had denuded the villages of 

most of their inhabitants  and consequently there was a great 

pressure on the slender labour recourses of the valley.The proper 

cultivation of the soil, and of their chief staple rice ,are of 

exacting a nature that great damage can be caused if the 

cultivators are kept away too long from the villages. But in spite 

of it, the incidence of beggar fell with severity on them, for most 

inhabitants of the city had secured exemption on one pretext or 

the other. But since it was a custom to exempt the people of 

Srinagar from Begar,the incidence of it fell with severity on the 

villagers. That is why, as Lawrence points out,‖Gilgit became a 

source of constant terror to the Kashmir‘s and when it was 

rumoured that transport was needed to  convey the baggage of 

the troops going to or coming from Gilgit, there was general 

stampede among the villagers. Inhuman punishment was dealt 

out to men who refused to leave their homes for two or three 

months for fear of death from cold or starvation.‖     

        The peasants of Kashmir were often passed into Beggar at 

the time of sowing and reaping and made to work for several 

purposes. They were asked to carry loads of the British visitors to 

Kashmir, to construct bands and bridges, to cultivate the lands of 

revenue officers and also to carry rations to different quarters. 

The cultivators who constituted the majority of agricultural 

population continued to hunger for a piece of bread. These 

unfortunate creatures, even after sweating from morning to 

evening could not secure for themselves more elementary needs 

essential to human existence. This system not only robbed the 

cultivators in course of time but also reduced the fertility of the 

soil and this caused all round decline of agriculture. 

        A valuable record has been left by the European visitors and 

officials and others in Kashmir who remained in the country and 

eye-witnessed  the conditions of the people. A systematic study 

of this record as reproduced here from the original texts appears 

to be of significance to clearly visualize the sorry plight of the 

villagers caused by the beggar oppression upon them. 

        Arthur Neve,a medical missionary, who managed the 

Mission Hospital at Srinagar and lived in Kashmir for a long 

time, gives the following account,‖ for many years after I came 

to the country for me   it had the most alarming meaning, it spoke 

of forced labour, frost-bite on the loft passes, and valleys of 

death, where the camps were haunted by cholera and starvation. 

Early in April one year came that the frontier tribes were on the 

war path and orders were issued for  a levy of 5,000 porters to 

accompany the two regiments sent to reinforce the garrisons. I 

was at Islamabad, endearing to fight an epidemic of cholera by 

sanitation, and noticed collies collection from all the surrounding 

region, each with his blankets, spare grass shoes, his carrying 

crutch back. And I was present at the great concourse on a green 

meadow in front of the mosque when a sort of farewell service 

was held for those starting on the perilous   journay.Lord was the 

sobbing of many and fervid the demeanour of all us, led by 

moullah,They intoned their prayers and chanted some of their 

special Ramzan penitential pslams.Even braver men then the 

Kashmiris might well have been agitated at such a time,when 

taking farewell of their beloved ones. who will till their fields? 

What would happen during their long absence to their wives and 

children? to what perils would they themselves be exposed in the 

crowded bivouacs and snowy passes of the deadly  dictrict.‖ 

        E.F.Knight,and other European and a Majority of Muslim 

writers on Kashmir appear to be insistent that during the Dogra 

period, the whole burden of beggar fell on the poor mussalman 

cultivators and artisans. The Hindus were enjoying an exemption. 

This may be dismissed as a political conspiracy to plant the seed 

of discordance between the Hindus and Muslims of Kashmir and 

was an off-shoot of the country.Wide political intrigue originated 

by the British in India. The scheme of exemption from beggar 

during the rule of Dogras was a matter of administrative policy 

and was not based upon communal feelings. The Hindus were 

also not  spared and suffered as much as the Muslims. Even the 

family members of Dogra soldiers were not exempted and were 

conscripted for beggar. 

        Father Tyndale Biscoe,who spent almost half a century in 

Srinagar has given the following account of beggar as he saw it. 

―These men were collected from the villages with the aid of 

pressgangs. The sepoys always brought in more than were 

required so that those who had money could buy themselves off 

their hands. 

        At Bandipora They were collected and loaded up. The only 

ration allowed them was a seer of rice per day; Thus they had to 

carry, plus the straw for making their straw shoes, plus their load 

of food for the garrisons. No provision was made for them as 

they crossed the snow passes, so that many died on the road, and 

often it happened that when they did reach Gilgit.They were sold 

as slaves to the wild inhabitants of inhospitable region. The 

grand father of one of my servent,who was sent there, was 

exchanged for a Chinese dog, but later on he escaped.‖ 

        The man liable to beggar was an outlaw without rights of 

any description and beggar was looked upon by the official as an 

incident of serfdom which entitled them to take all things either 

labour or commodities, free of payment from the villagers. 

 

IV. ABOLITION OF BEGGAR 

        The practice of beggar had reduced the peasantry to a 

position of serfs. In order to free the peasants from the haunting 

fear which had fallen to its lot for generations. The state 

Government decided in1891 to abolish beggar. But at the same 

time it was felt that the transport arrangement of the valley would 

collapse.Begar had prevented any labour class to grow and it 

would take at least a few years for it to come into existence. To 

tide over the period of transitions, a scheme was formulated to do 

away with the most objectionable features of beggar at once and 

at the same time prevent a collapse of the transport system. 

        Requisition of forced labour for government officials was 

abolished forthwith and on the completion of Gilgit road, 

carriage goods of Gilgit by forced and unpaid labour was also 

done away with. The State council created a transport 

Department to be financed from a cess of  one Anna {1/16 of 

rupee} levied on every rupee of land revenue in Kashmir and  of 

½ Anna in Jammu. The department engaged a force of 1000 

labourers and 200 pack ponies to be permanently employed. A 

labour was to be paid Rs5/per Month. 

        April 1906 was a mile stone in the history of the beggar 

system in Jammu and Kashmir State.Pratap Singh, the ruler of 
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the state, was so much influenced by the memorandum presented 

by the Governor of Jammu that he ordered the holding of 

provincial conference at Jammu to discuss the issue .The picture 

presented by the Governor attracted the serious attention of all 

the members of the council. The conference convened by the 

Revenue member in which the matter was fully discussed and 

decision were made to bring moderation in the working of the 

forced paid labour which included fixation of rates and mode of 

payment to the collies. 

        The most distinguished step to put an end  to the beggar 

system was however, taken by the Government in 1920 when it 

was decided to grant exemption to a greater number of people 

from beggar. It was at the persistent pressure of the British 

Resident Mr.Plowden that the Dogra Government abolished 

beggar, though only partially by a  State Council Resolution 

dated 18-4-1891 and instead levied an additional cess land 

revenue to meet the cost of a newly created Transport 

Department with one thousand labourers and two hundred pack 

ponies permanently employed. A labour was now to be paid Rs 5 

a Month. Sir Walter Lawrence appears to have been the author of 

the scheme. 

       Since the year 1920 this  relic historical oppression of the 

people, originated by Shankervarman the King of Kashmir, 

passing through various phases  of extremes, the beggar system 

was modified into a mild forced paid labour by the Dogra  rulers. 

It now existed in a completely altered and human form in which 

the exchange of labour for money played an essential part. 

      

V. CONCLUSION 

        The beggar system has left iniquitous influence on the 

Kashmir,Ladakh and the frontier regions than Jammu. The 

beggar was  enforced harshly that it created a terror in Kashmir. 

When there was a call for it, the villagers would reluctantly leave 

their homes for two or three months with the result most of the 

villagers died with the cold and starvation. The villages became 

empty from the cultivators and lands were left uncultivated and 

became barren. It created a great economic loss and caused all 

round decline of agriculture. 
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Abstract- Image segmentation is an elementary problem in 

computer vision and plays very important role in various image 

application domains.. Regardless of years of research in the area 

of general purpose image segmentation, it is still a very 

challenging task since it is inherently ill-posed. Out of different 

segmentation schemes available today, graph theory based 

techniques have several excellent characteristics in practical 

applications. Such graph theory based image segmentation 

techniques explicitly organize the image objects into 

mathematically structures, making the computation of image 

segmentation problem more flexible and efficient. This research 

work basically employs fundamental concepts of histogram and 

graph theory for image segmentation. The PSNR and time taken 

for image segmentation has been used as a comparison parameter 

for proposed image segmentation methods. 

 

Index Terms- Image segmentation, graph theory methods, graph 

cut, histogram, differential IFT 

 

I. INTRODUCTION 

mage segmentation refers to partitioning of an image into 

several disjoint subsets, where each subset corresponds to a 

meaningful part of the image. As image segmentation is often an 

integral part of many large vision problems, its quality influences 

the performance of the whole system. Large amount of literature 

has been published on image segmentation over last few decades. 

Most commonly used approaches for image segmentation are 

threshold techniques, edge-based methods, region-based 

techniques and connectivity-preserving relaxation methods [1]. 

Irrespective of the choice of approach, the complexity lies in 

formulating prior knowledge into the segmentation process. 

Threshold based image segmentation techniques take decisions 

depending on local pixel information and are hence more 

effective in situation where the intensity levels of the objects fall 

outside the range of levels in the background. Since the spatial 

information is ignored in these techniques they suffer through 

blurred region boundaries which create chaos. Edge-based 

methods are based on contour detection. Further most edge based 

image segmentation techniques are weak in connecting together 

broken contour lines which makes them prone to failure in the 

presence of blurring. In region-based methods the image is first 

partitioned into connected regions by grouping neighboring 

pixels of similar intensity levels. Then the adjacent regions are 

merged based upon some criterion such as homogeneity or 

sharpness of region boundaries. A connectivity-preserving 

relaxation-based segmentation method begins with some initial 

boundary shape characterized in the form of spline curves, which 

is modified by applying various shrink and/or expansion 

operations depending upon some energy function. 

Within the last few decades, graph theoretic segmentation 

methods have gained popularity [2-3]. These segmentation 

methods utilize graph cuts as their global optimization technique. 

In [4] a graph based approach is presented consisting of the 

filtering process for the removal of noise and at the same time 

thin edges are preserved to smooth the boundaries of the regions. 

Grady and Schwartz in their work [5] have presented an 

approach that deals with the partitioning of the image, which is 

mapped into graph where the isoperimetric constant is used. Tao. 

Z, Wenxue. H and Jinjia. W in their work [6] have explained a 

novel concept of texture analysis method by using Graph 

Spectral Theory. Ming Zhang and RedaAlhajj have presented a 

modified the Graph-based image segmentation method [7]. In 

their work they have re-defined the internal difference used to 

define the property of the components and the threshold function, 

which is the key element to determine the size of the 

components. 

 

 

II. HISTOGRAM BASED SEGMENTATION 

Histogram-based image segmentation is one of the simplest 

segmentation techniques. It uses the histogram which is the 

graphical representation of the tonal distribution in a digital 

image to select the gray levels for grouping pixels into regions. 

An image has two entities: the background and the object. The 

background is generally one gray level and occupies most of the 

image and hence has larger gray level peak in the histogram. The 

object or subject of the image is another gray level having 

smaller peak in the histogram.   

Ohlander [8] proposed a thresholding technique which was based 

on constructing colour and hue histograms in 1975. In this 

technique the image is first thresholded at its most clearly 

separated peak. The process iterates for each segmented part of 

the image until no separate peaks are found in any of the 

histograms. Lui et al. [9] proposed the use of 2D histograms of 

an image for finding thresholds for segmentation rather than just 

using grey level information in 1D, which uses the information 

on point pixels as well as the local grey level average of their 

neighbourhood. The results showed that use of these 2D 

I 
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histogram techniques gives better segmentation results with same 

computational demand as of 1D techniques. In [10] novel 

concept for multiband image segmentation has been proposed 

based on segmentation of subsets of bands using multi-

thresholding followed by fusion of the resulting segmentation 

channel. Thus most histogram-based approaches rely on the 

estimation of the discrete density in the designated color space 

and do not require any kind of priori knowledge about number of 

clusters or their shape. 

III. GRAPH THEORETIC FORMULATION 

The graph theoretic segmentation problem is based on graph 

partitioning and optimization scheme and cane be formulated as 

follows [2]: 

1. The set of points in an arbitrary feature space are symbolized 

as a weighted undirected graph  

G = (V, E)    (1) 

2. An edge is formed between every pair of nodes providing a 

complete graph. 

3. The weight on each edge, w(i,j) is a function of the similarity 

between nodes i and j. 

4. Partition the set of vertices into disjoint sets V1, V2, ...,Vk 

where by some measure the similarity among the vertices in a set 

Vi is high and, across different sets Vi, Vj is low. 

To partition the graph in a meaningful way, we need to pick a 

suitable criterion such as optimize the output which would result 

in a good segmentation and finding an efficient way to achieve 

the optimization. Further the criterion should be easy to compute. 

IV. PROPOSED SEGMENTATION METHOD 

The used image segmentation algorithm starts with a initial 

minor segmentation, with each component containing one pixel, 

and repeatedly merges pairs of components based on the 

following merge condition: 

Diff (C1, C2) ≤ Int(C1) + T(C1) and (2) 

Diff (C1, C2) ≤ Int(C2) + T(C2) 

where Diff(Cl, C2) is the difference between components Cl and 

C2; Int(Cl) and Int(C2) are the internal differences of Cl and C2, 

respectively; T(C) = k/|C| is the threshold function. Parameter k 

controls the size of the components in the segmentation. This 

stop-merging condition k is considered as proposed by Ming 

Zhang and RedaAlhajj [7] as: 

k<|C|min (W(et) – W(et-1))  (3) 

where E = {e1, e2 . . . en) is the set of edges in non-decreasing 

weight order, W(ei) 5 W(ei + 1) for i=1,2.. . n - 1. 

Further in our work we have also employed discrete wavelet 

transform along with the above discussed graph theory based 

image segmentation algorithm. The use of DWT helps to 

facilitate the image segmentation process.  

The first DWT was invented by the Alfred Haar. For an input list 

of 2n numbers, the Haar wavelet transform may simply pairs up 

input values, storing the difference and passing the sum. This 

process is repeated recursively resulting 2n-1 in differences and 

one final sum. Another most commonly used wavelet transform 

is formulated Daubechies, which is based on the use of 

recurrence relations to generate progressively finer discrete 

samplings of an implicit mother wavelet function; each 

resolution is twice that of the previous scale. Both Haar and 

Daubechies (DB2, DB3, DB4 and DB5) wavelet transforms have 

been used in this work. 

 

V. RESULTS 

The above proposed algorithm which involves use of DWT along 

with graph theory based segmentation has been implemented 

using MATLAB. The designed GUI gives option to select for the 

wavelet to be applied during segmentation as in Figure 1.  

Consider the input image as in Figure 2. The outputs for different 

wavelets are shown in Figure 3. 

 

 
Figure 1:  Designed GUI for proposed algprithm 

 

 
Figure 2:  Input Image 

 

 
Figure 3(a):  Segmented Image for None 

 

 
Figure 3(b):  Segmented Image for Haar 
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Figure 3(c):  Segmented Image for DB2 

 

 
Figure 3(d):  Segmented Image for DB3 

 

 
Figure 3(e):  Segmented Image for DB4 

 

 
Figure 3(e):  Segmented Image for DB5 

 

 
Figure 4:  Designed GUI for Histogram based segmentation 

 

 
Figure 5(a):  Segmented Image for Min-row Min-column 

 

 
Figure 5(b):  Segmented Image for Min-row Max-column 

 

 
Figure 5(c):  Segmented Image for Max-row Min-column 

 

 
Figure 5(d):  Segmented Image for Max-row Max-column 

 

 
Figure 5(e):  Segmented Image for Mean 

 

Figure 4 shows the designed GUI for histogram 

based segmentation, which gives the option of 

segmenting the input image with Min or Max of 

column and/or rows and mean of column and rows. 
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Figure 5 shows the output results for input image in 

Figure 2 for different options for Histogram based 

image segmentation. 
The above results are summarized in table I and II below using 

PSNR (peak signal-to-noise ratio) and segmentation time 

required. The PSNR here is used as the quality metrics along 

with time taken for image segmentation as comparison 

parameter. It can be seen from table I that for histogram based 

segmentation with Max-row and Max-column gives the best 

PSNR and segmentation time. From table II for graph theory 

based image segmentation, the best PSNR is obtained for no 

DWT applied, but the time required for segmentation is large as 

compared to one with DWT. However the use of Haar wavelet 

has good values of PSNR and segmentation time. 

 

TABLE I 

HISTOGRAM BASED IMAGE SEGMENTATION RESULTS 

 Histogram Based Image 

Segmentation 

PSNR Time Required (s) 

Min-row 

Min-column 

7.61 0.07 

Min-row 

Max-column 

8.29 0.10 

Max-row 

Min-column 

7.52 0.06 

Max-row 

Max-column 

33.62 0.07 

Mean 4.85 0.14 

TABLE III 

GRAPH THEORY BASED IMAGE SEGMENTATION RESULTS 

Wavelet 

Used 

Graph Theory Image 

Segmentation 

PSNR Time Required (s) 

None 12.97 3.58 

Haar 12.94 0.55 

DB2 12.91 0.54 

DB3 12.86 0.57 

DB4 12.83 0.56 

DB5 12.92 0.59 

 

VI. CONCLUSIONS 

In this project work histogram based and graph theory based 

image segmentation has been evaluated. The proposed 

algorithms have been implemented using MATLAB. From the 

results it can be seen that histogram based segmentation 

technique requires small segmentation time in comparison to 

graph theory based segmentation techniques but suffers from 

lower PSNR values. Further the use of Haar and DB2 wavelet for 

graph based segmentation has good PSNR and low segmentation 

time. 
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    Abstract- Let R   S be a unital extension of commutative rings. 

Then R is a pure- sub module of S if and only if for each finite 

set of algebraically independent indeterminates { X1 

,…………Xn } over S and each ideal I of R [ X1,……….Xn ] 

,one has  IS [ X1,……….Xn ]  ∩ R [ X1,……….Xn ]  = I 

.Suppose also that R is a  Priifer domain. Then R is a pure R- 

submodule of S if and only if , for each initial homomorphism of 

commutative rings  R → T , each chain of prime ideal of T can 

be covered by a corresponding chain of prime ideals of T  R S 

 

    Index Terms- pure submodule, contracted ,chain morphism, 

ring extension, base change , universal property, priifer domain, 

flat 

 

I. INTRODUCTION 

ll rings considered below are commutative with identity: all 

ring homomorphisms, inclusions of rings and modules are 

unital. It will be convenient to say that a ring homomorphism f : 

R → S is contracted if each ideal I of R is contracted from S, in  

the sense that  I = 
1f 

 (J)  for some ideal J of  S (equivalently, 

that I = 
1f 

 ( IS )). It 

         Is easy to see that any contracted ring homomorphism must 

be an injection (Lemma 1(a)), and so we will focus mostly on 

inclusion maps of rings R→ S . A relevant module-theoretic 

property is that of purity .Recall from earlier result that if R is a 

ring and M is an R-module of an R-module N, then M → N  is 

said to be pure if the canonical homomorphism  M  R E  →  N 

 R E is an injection for each R-module E .It is well known that 

purity is somewhat of a universal property, inasmuch as it is 

preserved by flat base changes: see Lemma1 (b) for a careful 

statement of this fact .A key result of Glimer  and Mott [12,page 

752 ] states that if  R   S are rings such that R→ S is pure 

(when viewed as an inclusion of R-modules), then R→ S  is 

contracted but not pure(as R-modules). However, purity can be 

recovered from a universalized strengthening of the ― contracted‖ 

property, as we next explain.By using the universality aspect of 

purity that was noted above, one see that if R   S 

        Are rings such that R→ S is pure (when viewed as an 

inclusion of R-modules),then R [ { XI }]  →   S [ { XI }]  is 

contracted for any (possibly infinite) set { XI } of commuting 

algebraically independent indeterminates over S. 

 

        It is convenient to summarize the last –mentioned result by 

saying that any pure ring extwnsion is ―universally contracted‖ 

.This naturally raisesthe question whether the converse holds.In 

other words ,if a ring  extension R→ S  is universally R → S 

―pure‖,one need only assume the ―contracted‖ property for 

extension of polynomial rings that involve finite set { XI } of 

indeterminates.In order to make this result more widely 

available, we provide a proof of it in Proposition 2. 

        In view of the result of Enochs, It seems reasonable to ask if 

there are other naturally occurring ring-theoretic properties 

whose universallization are equivalent to purity. In that 

regard,recall the following definition from (8,page145) .A ring 

homomorphism f : R → S is called a chain morphism if every 

(possibly infinite ) chain { PI } of prime ideal of R can be 

―covered‖ by a corresponding chain { QI } of prime ideals of Si 

in the sense that 
1f 

 (Qi) =Pi for each I .The most familiar 

example of a chain morphism is provided by any integral ring 

extension R→ S ; this generalization of the classical Going-up 

theorem was proved in (6,Remark(d)), By combining a result of 

Brenner(3,Theorem3) with the model-theoretic analysis of 

templates by Bergman in (1) ,It was shown in (10,Proposition 

2.5(b)) that if f : R → S is contracted, then f is a chain morphism. 

In view of Enochs, result, it therefore is a universally chain 

morphism. (Recall from 8, that  a ring homomorphism R → S is 

said to be a universally chain morphism if T  →  R  R S is a 

chain morphism for each ring homomorphism R → T ).The 

question naturally arises whether the converse holds . In other 

words ,a ring extension f : R → S is a universally chain 

morphism , must  f  be pure ? Sadly ,we show in Example 3 that 

the construction of Lady gives a ring extension f : R → S which 

is a universally chain morphism but not pure .Neverthless, ther is 

a partial converse as Theorem 4 establishes the following 

companion for [ 12 ,corollary4 ]; if R   S are rings such that R 

is a Priifer domain, then f : R → S is pure if and only if   f  is 

universally chain morphism.Finally, Proposition 5 establishes 

that many of the concepts considered earlier become equivalent 

in the context of a flat ring extension f : R → S . 

        As in [ 15,page 28 ] ,we let LO and GD denote the lying –

over and going –down properties,respectively, of ring extensions 

(more generally,of ring homomorphism).Any unexplained 

material is standard, as in [ 15]  

        The auther wishes to thank Andrew Hetzel for some 

stimulating  correspondence. 

 

 

II. RESULTS  

        We begin by collecting many useful facts. First recall (cf. 

[14], [7] )that a ring homomorphism f : R → S is said to satisfy 

A 
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universally going –down if  T  →  T  R S   satisfies GD for 

each ring homomorphism R → T, equivalently ( by  [ 7,Corollary 

2.3 ]) if and only if  R [ X1,……….Xn ]  →  S [ X1,……….Xn ] 

(the map induced by  f  )satisfies GD  for each finite se([ 

X1,……….Xn )  of commuting algebraically indeterminates over 

S.  

 

Lemma  1 

 

(a) If f : R → S  is a contracted ring homomorphism 

,then  f is an injection. 

(b) If f : R → S is a ring homomorphism making S a 

flat R- module and I : M → N is a pure inclusion 

of R-modules , then I  I  :  S  R M  →  S  R 

N is a pure inclusion of R-modules. 

(c) ― Faithfully flat ― is a universal property of ring 

homomorphisms. More precisely , if f : R → S is a 

ring homomorphism and M is a faithfully flat R-

module, then S  R M is a faithfully flat S-

module. 

(d)  If  f : R → S is a ring homomorphism making S is 

a faithfully flat R-module, then  f is contracted . 

(e) If R   S are rings such that Sis a faith fully flat 

R-module then R → S  is pure (as an inclusion of 

R- modules) 

(f) If a ring homomorphism f : R → S satisfies LO 

and universally going-down, then f is a universally 

chain morphism. 

(g) If f : R → S is a contracted ring homomorphism 

and I is an ideal of R , then the induced injective 

ring homomorphism 
f


 : 

R

I


 

S

IS  is 

contracted. 

 

 

        Proposition 1 (Enochs)  Let f : R → S be a ring 

homomorphism .Then the following conditions are equivalent : 

         (1)  f  is universally contracted, in the sense that for any 

(possibly infinite) set { XI} of communiting algebraically 

independent indeterminates over  S , f  induces a map R [ { XI }]  

→   S [ { XI }] which is contracted.; 

         (2) For any finite set  { X1,……….Xn }  of commuting 

algebraically independent indeterminates over S  ,f   induces a 

map R [ X1,……….Xn ]  →  S [ X1,……….Xn ] which is 

contracted;  

         (3)  f  is pure (when viewed as an inclusion map of R –

modules). 

 

        Proposition 2  Let R   S be ring such that Ris a Priifer 

domain, and let f denotethe inclusion map f : R → S .Then the 

following conditions are equivalent: 

(1) f  is contracted; 

(2) f  is a universally chain morphism; 

(3) f  is pure (as an inclusion of R- modules) 

        Proposition 3    Let R   S be ring such that Sis a flat R-

module.For the inclusion map f : R → S the following conditions 

are equivalent; 

1) f   is contracted; 

2) f   is universally contracted; 

3) f   satisfies LO 

4) f is faithfully flat(that is ,Sis faithfully flat as an R-

module) ; 

5) f  is pure  (as an inclusion of R-modules) ; 

6) f  is a chain morphism ; 

7) f   is a universally chain morphism . 

 

Proof of proposition  2 

         (3)     (1) ;  as noted in the introduction, this application 

was established by Glimmer and MOTT (12 page 752) in general 

(that is, regardless of whether the ring Ris a Priifer domain)It has 

also been noted by other workers cf, (4, page 271)). 

         (1)     (3) ; This implication was established by 

GLIMMER and MOTT (12,Corollary 4)( using and needing the 

hypothesis that R is a Priifer domain) ;( 3)     (2)  Assume (3). 

By (16 page 538) f is universally subtrusive, that is , a 

universally 2- chain morphism. However ,(8, Theorem 3.26 ) 

established that the universally 2- chain morphism are the same 

as the universally chain morphism, and so (2) follows. 

         (2)     (3 ) ; Assume (2). We must show that if E is any R 

–module, then the canonical map       E     R  R E  →  S  R 

E is an injection ; equivalently, for each maximal ideal M of R 

the canonical map .  

 

Proof of proposition 3 

        By proposition 1 , (1)     (3 )     (4)  (Note that the 
part of the  first    also uses the fact that  f  being that 

implies that  f  satisfies (universally ) GD  (14 Corollaire 3.9.4 

(ii) ,page 254) Next ,to prove that ( 4)     (2)  use Lemma 1 (c)  

to reduce the task to showing that (4) implies (1 ,and then apply 

Lemma 1(d) ; As  (2)     (1 ) trivially, we have shown the 

equivalence of  (1), (2), (3) , and (4) . Moreover (4)     (5 ) by 

proposition 1 . As the implications (7)     (6 )     (3 ) are 

trivial, it  therefore suffices to prove that (3)     (7 ) .Thus 
,an application of Lemma 1 (f) completes the proof  an Artinian 

ring and the inclusion map f : R → S  is contracted but not pure 

(as an inclusion of R-modules) ,Any such data have the 

following additional features ; 

(a) f  satisfies LO and universally going –down, and  f  

is a universally chain morphism. 

(b)  S is not an  R-flat module (via the structure 

induced by  f  ) 

 

III. REMARK  

         (a)  Lemma 1(f) played a decisive role in some of the above 

proofs. We would like to point out that the universally going 

down hypothesis cannot be deleted from Lemma1(f) . In other 

words, a ring extension f : R → S that satisfies LO need not be a 

universally chain morphism., in view of the example of a 1-chain 
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morphism that is not a  2   chain morphism,  f  need not even be a 

2- chain morphism. 

 

         (c) We close by recording the following improvement of 

lemma 1 (f). If a ring homomorphism f : R → S satisfies 

universally going- down, then ; f  satisfies LO   f is a chain 

morphism    f  is universally a chain morphism. In view of 

Lemma 1(f), the proof reduces to the observation that any chain 

morphism satisfies LO 

 

REFERENCES 

[1] D.E.Dobbe and A. J. Hetzel ,Going-down implies generalized going down, 
Rocky Mountain J. Math.35 (2005),479-484 

[2] D. E . Dobbs and A .J .Hetzel, on chain morphism of commutative 
rings,Rend. Circ. Mat.palermo53 (2004), 71-84 

[3]  G. M. Bergman, arrange of prime ideals in commutative ring, J.Algebra 
261 (2003),389-410 

[4] H .Berner, Lifting chains of prime ideals, J. Pure Appl. Algebra179 (2003), 
1-5 

[5] I.K aplansky, commutative rings .rev.ed., univ.chicago  press  Chicago,1974 

[6] N.  Bourbaki,commutative Algebra,Addison-Wesley,Reading ,Mass.,  1972 

[7] R.W  .Gilmer and J. L. .Mott, some results on contracted ideals, Duke 
Math.J. 37(1970) 

 

AUTHORS 

First Author – Ayaz Ahmad, Department of Mathematics, NIT 

Patna, Bihar ,800005  INDIA, E-mail  ayaz1970@gmail.com 

 

mailto:ayaz1970@gmail.com


International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               25 

ISSN 2250-3153  

www.ijsrp.org 

A Performance Comparison of Vapour Compression 

Refrigeration System Using Eco Friendly Refrigerants of 

Low Global Warming Potential 

A.Baskaran
1
, P.Koshy Mathews

2
 

 
1 Department of Mechanical Engineering, P. A. College of Engineering and Technology, Pollachi 642002, India 

2 Department of Mechanical Engineering, Kalaivani College of Technology, Coimbatore 641105, India 

 
    Abstract- A performance analysis on a vapour compression 

refrigeration system with various eco-friendly refrigerants of 

HFC152a, HFC32, HC290, HC1270, HC600a and RE170 were 

done and their results were compared with R134a as possible 

alternative replacement. The results showed that the alternative 

refrigerants investigated in the analysis  RE170, R152a and 

R600a have a slightly higher performance coefficient (COP) than 

R134a for the condensation temperature of 50⁰C and evaporating 

temperatures ranging between -30⁰C and 10⁰C.Refrigerant  

RE170 instead of R134a was found to be a replacement 

refrigerant among other alternatives. The effects of the main 

parameters of performance analysis such as refrigerant type, 

degree of sub cooling and super heating on the refrigerating 

effect, coefficient of performance and volumetric refrigeration 

capacity were also investigated for various evaporating 

temperatures. 

 

    Index Terms- Refrigeration, Alternative Refrigerants, R152a, 

R32, Propylene, Di methylether, Propane, Isobutane, R134a 

 

I. INTRODUCTION 

he ozone depleting potential (ODP) and global warming 

potential (GWP) have become the most important criteria in 

the development of new refrigerants apart from the refrigerants 

CFCs due to their contribution to ozone layer depletion and 

global warming. In spite of their high GWP, alternatives to 

refrigerants CFCs and HCFCs such as hydro fluoro carbon 

(HFC) refrigerants with the zero ODP and hydro carbon 

refrigerants (HC) have been preferred for use in many industrial 

and domestic applications. The HFC refrigerants are considered 

as one of the six target greenhouse gases under Kyoto protocol of 

united nations frame work convention on climate change 

(UNFCCC) In 1997 [1, 2]. Kyoto protocol was approved by 

many nations called for the reduction in emission of green house 

gas including HFC refrigerants. The presence of fluorine atoms 

in HFC134a is responsible for the major environmental impact 

(GWP) with serious implications for the future development of 

the refrigeration based industries. 

        A number of investigators reported that GWP of HFC 

refrigerants is more significant even though it has less than CFC 

refrigerants. Fatosh and kafafy [3] theoretically assessed the 

mixture composed of 60% propane and 40% commercial butane 

is the best drop in substitute for HFC134a based domestic 

refrigerators. Park et al [4] tested two pure hydrocarbons and 

seven mixtures composed of propylene, propane, HFC152a and 

dimethylether as an alternative to HCFC22 in residential air 

conditioners and heat pumps.  

        Their experimental results show that the coefficient 

performance (COP) of this mixture was up to 5.7% higher than 

that of HFC22. Mani and Selladurai [5] performed experiments 

using a vapour – compression refrigeration system with the new 

R 290/R600a refrigerant mixture as a substitute refrigerant for 

CFC12 and HFC 134a.According to the results of their 

experiments, the refrigerant R290/R600a had a refrigerating 

capacity 28.6% to 87.2% higher than that of R134a. B.O Bolaji 

[6] performed experimental study of R152a and R32 to replace 

R134a in a domestic refrigerator. According to the result of the 

experiments, the average COP obtained using R152a is 4.7% 

higher than that of R134a. G.D Mathur [7] conducts theoretical 

investigation to compare the COP of vapour compression 

refrigeration system using various refrigerants under conditions -

6⁰C evaporator temperature and 48⁰C condenser temperature. 

        According to the results, the COP of the hydrocarbons 

increases from 6% to 9% than COP of R134a.The present study 

mostly concentrates on a theoretical investigation on the 

performance of the vapour compression refrigeration cycle .The 

refrigerants HFC152a, HFC32, HC290, HC1270, HC600a and 

RE170 were used as the working fluid for the comparison with 

the conventional refrigerant R134a.The effects of the main 

parameters of performance analysis such as refrigerant type, 

degree of sub cooling and super heating on the refrigerating 

effects, coefficient of performance and volumetric refrigeration 

capacity are also investigated for various evaporating 

temperatures ranging between -30⁰C and 5⁰C and a constant 

condensation temperature of 50⁰C. 

 

Nomenclature 

atm                    Atmosphere 

CFCS                Chlorofluorocarbons 

COP                  Coefficient of Performance 

GWP                 Global warming potential 

HCFCs              Hydro chlorofluorocarbons 

HCs                   Hydrocarbons 

HFCs                 Hydro fluorocarbons 

ODP                  Ozone depletion potential 

P             Pressure kPa 

RE             Refrigerating effect, kJ Kg
-1

 

MFR                  Mass flow rate, kgs
-1

 

T            Temperature, °C 

T  
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W                       isentropic compression work kJkg
-1

 

VRC                  Volumetric refrigerating capacity, kJm
-3

 

TR             Ton of refrigeration 

sh/sc              super heating/sub cooling 

Nsh/Nsc              Non super heating/Non sub cooling 

 

Subscripts 

cod            Condensing/Condenser 

evap            evaporating/evaporator 

comp            compressor 

dis            discharge 

 

II. METHOD OF ANALYSIS 

        The software CYCLE_D 4.0 vapour compression cycle 

design program was used for the analysis to find the performance 

of the system. The ideal refrigeration cycle is considered with the 

following conditions.  

 

System cooling capacity (kW)  = 1.00 

Compressor isentropic efficiency                  = 1.00 

Compressor volumetric efficiency  = 1.00 

Electric motor efficiency   = 1.00 

Pressure drop in the suction line        = 0.0 

Pressure drop in the discharge line                 = 0.0 

Evaporator: Average sat.Temp  = -30⁰C to +10⁰C  

Condenser: Average sat. Temp  = 50⁰C  

Super heat                                                       = 10⁰C  

Sub cooling                                                    =    5⁰C 

 

        For comparison of the theoretical data, R134a is chosen in 

this paper as reference fluid due to its common usage in cooling 

system and prohibition by Kyoto protocol. The analysis of the 

variation of physical properties and performance parameters of 

pure and blend refrigerants such as evaporation pressure (Pevap), 

pressure ratio, isentropic compression work (W), refrigerating 

effect (RE), power per ton of refrigeration, volumetric 

refrigeration capacity (VRC), discharge temperature (TDis ), mass 

flow rate (MFR) and coefficient of performance (COP)are 

investigated in this theoretical study and they are plotted against 

the evaporating temperature (Tevap) as shown in figures from 1 to 

10. Table 1 and 2 show the operation results and deviation of 

alternative refrigerants from the values of R134a. 

 

 

    

 

 

Table: 1 

Operation on a standard vapour-compression cycle using R134a and various refrigerants at Tcod=50°C and Tevap=-10°C with 

super heating 10°C and sub cooling 5°C 

 

 

 

 

 

 

 

 

Refrigerant 
Pevap 

(kPa) 

Pcod 

(kPa) 

Pressure 

ratio 

Wcomp 

(kJ kg-1) 

RE 

(kJ kg-1) 

Power per 

ton 

refrigeration 

(kW TR-1) 

VRC 

 (kJ m-3) 
Tdis°C 

Comp. Power 

(kW) 

MFR *10-3 

 (kgs-1) 
COP 

R134a 200.6 1317.9 6.57 41.42 137.28 1.057 1314 66.3 0.302 7.3 3.315 

R152a 181.5 1177.4 6.49 66.24 229.76 1.008 1283.2 78.9 0.288 4.4 3.469 

RE170 185.1 1143.1 6.18 92.92 327.35 0.994 1297.5 76.9 0.284 3.1 3.523 

R32 582.6 3141.2 5.39 75.83 238.21 1.114 3560.7 109.7 0.318 4.2 3.141 

R290 345.3 1713.3 4.96 79.4 258.66 1.074 1879.4 66 0.307 3.9 3.258 

R600a 108.4 684.9 6.32 72.37 247.59 1.023 714.4 54.1 0.292 4.03 3.421 

R1270 428.1 2053.8 4.8 81.85 265.03 1.081 2300.5 73.2 0.309 3.8 3.238 
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Table: 2 

Some deviation values of alternative refrigerants from R134a 

 

 

 

III. RESULTS AND DISCUSSION 

        The changes in evaporating pressure (Pevap) and pressure 

ratio with the evaporation temperature (Tevap) were shown in fig 1 

and 2 for listed refrigerants. The nearest pressure ratio of 

refrigerant substituted for R134a belongs to RE170 whose 

pressure ratio was 5.94% lower than that of R134a as shown in 

table 2 for the constant condensation and evaporation 

temperatures of 50⁰C and -10⁰C respectively. In addition to this 

R152a gives the lowest ratio as substitute for R134a according to 

the same table. It can be seen from fig 1 that the saturated vapour 

pressure for RE170 was closer to the vapour pressure curve of 

the refrigerant R134a than others. Fig 3 and 4 show that the 

refrigerating effects (RE) increase with increasing evaporation 

temperature (Tevap) while the compressor power (Wcomp) 

decreases with increasing Tevap for the constant condensation 

temperature of 50⁰C and the evaporation temperature ranging 

from -30⁰C to 10⁰C. 

        All of the investigated refrigerants have much higher 

refrigerating effect and isentropic compression work than R134a 

in fig 3, 4 and as shown in table 2.The variation of the 

performance coefficients (COP) with evaporating temperatures 

(Tevap) is illustrated in fig 5. It Is found that the coefficient of 

performance (COP) increases as the evaporation temperature 

(Tevap) increases for the constant condensation temperature of 

50⁰C and the evaporation temperature ranging from -30⁰C to 

10⁰C. The performance coefficients (COP) of the alternating 

refrigerants RE170, R152a and R600a were found to be higher 

than that of R134a. The power needed for refrigeration with 

evaporation (Tevap) were shown in fig 6 and fig 7. The variation 

in volumetric refrigeration capacity, discharge temperature and 

mass flow rate were illustrated in fig 8, fig 9 and fig 10 in order 

to verify the advantages of cycle. The cycle performance can be 

improved by the sub cooling and super heating applications. The 

comparison of the super heating / sub cooling with the non-super 

heating / sub cooling was illustrated in figures from 11a to 11g 

for the refrigerant RE170. The performance coefficient (COP) 

values of the super heating / sub cooling case are found to be 

higher than those of the non super heating sub cooling case. The 

reason for the improvement is the increase in the compressor 

inlet temperature and thus the increases in refrigerating effect 

and volumetric refrigerating capacity. 

        The thermo-physical properties restriction related to safety, 

environmental impact, and associated legislation are the most 

significant factors in choosing a new refrigerant. Low viscosities 

of liquid and vapour phases, high liquid specific heat and high 

thermal conductivities of liquid   are the desired thermo physical 

properties of refrigerants in the literature. As a result of the 

analysis, RE170 instead of R134a seems to be the best alternative 

refrigerant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

R134a at Tcod = 50°C and Tevap = -10°C with super heating 10°C and sub cooling 5°C 

 

Refrigerant 
Pressure 

ratio % 
Wcom% RE % 

Power per 

ton refrigeration 

% 

VRC % 
Tdis 

% 
Comp.Power % MFR % COP % 

R152a -1.22 59.92 67.37 -4.64 -2.34 19 -4.64 -40.25 4.65 

RE170 -5.94 124.34 138.45 -5.96 -1.26 15.99 -5.96 -58.06 6.27 

R32 -17.96 83.08 73.52 5.39 170.98 65.46 5.3 -42.37 -5.25 

R290 -24.5 91.69 88.42 1.61 43.03 0.452 1.66 -46.92 -1.72 

R600a -3.8 74.72 80.35 -3.22 -45.63 -18.4 -3.3 -44.55 3.2 

R1270 -26.94 97.61 93.06 2.27 75.08 10.41 2.32 -48.2 -2.32 
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Fig.1. Evaporating Pressure Vs evaporating temperature 
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Fig.2. Pressure Ratio Vs evaporating temperature 
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Fig.3. Refrigerating effect Vs evaporating temperature 
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Fig. 4.Compression Work Vs evaporating temperature 
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Fig.5.Coeffiecient performance Vs Evaporationtemperature. 
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Fig.6. Compressor Power Vs evaporating temperature 
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Fig.7. Power per ton of refrigeration Vs Evaporating temperature 
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Fig.8. Volumetric refrigerating capacity Vs evaporating temperature 
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Fig.9. Discharge temperature Vs evaporating temperature 
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Fig.10. Mass flow rate Vs evaporating temperature 

 

-30 -20 -10 0 10

280

290

300

310

320

330

340

350

 Sh10/Sc5

 NSh/NSc

R
E

(k
J

 k
g

-1
)

T
evap

(
0
C)

 
Fig.11-a Refrigerating effect Vs evaporating temperature 
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Fig.11-b Compression work Vs evaporating temperature 
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Fig.11-c. Co-efficient of performance Vs evaporating temperature 
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Fig.11-d Power per ton of refrigeration Vs evaporating 
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Fig.11-e.Volumetric refrigerating capacity Vs evaporating temperature 
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Fig.11-f. Mass flow rate Vs evaporating temperature 
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Fig.11-g. Compressor power Vs evaporating temperature 
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IV. CONCLUSIONS 

       In this study, an ideal vapor-compression system is used for 

the performance analysis of alternative new refrigerants 

substitute for R134a. Considering the comparison of performance 

coefficients (COP) and pressure ratio of the tested refrigerants 

and also the main environmental impacts of ozone layer 

depletion and global warming, refrigerant RE170 was found to 

be the most suitable alternative among refrigerants tested for 

R134a.The performance coefficient (COP) of the system, 

increases with increase in evaporating temperature for a constant 

condensing temperature in the analysis. 

        All systems including various refrigerants were improved 

by analyzing the effect of the super heating / sub cooling case. 

Better performance coefficient values (COP) than those of non-

super heating /sub cooling case are obtained as a result of this 

optimization. 
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    Abstract- With the current upward trend in nutritional and 

health awareness, the consumers demands for high quality 

probiotic product with acceptable sensory characteristics.  The 

main purpose of this research was to observe the influence of 

different levels of honey (5%, 10% and 15% and 20%) to 

yoghurt and its effect on viability of   microbial flora of yoghurt, 

chemical and sensory characteristics. Honey set yoghurt mix was 

standardized to 3.5% fat, 12 % solid not fat and inoculated with 

2% culture. A different level (5%,   10%,   15%,   and 20%) of 

honey was added to yoghurt milk. The samples of different 

treatments was analyzed for fat, protein, pH, acidity, total solid , 

moisture percent, viability on selective media (MRS& ST) and 

sensory characteristics (flavor and taste, colour and appearance, 

body and texture and overall acceptability).The data obtained on 

various parameters were statistically analyzed. 

       Honey yoghurt was fermented with traditional yoghurt 

culture, containing the strains of Streptococcus salivarius ssp. 

thermophilus NCDC074, Lactobacillus delbrueckii ssp. 

Bulgaricus NCDC009. Supplementation of yoghurt with levels 

of honey affected the viability of probiotic bacteria. Thus it can 

be concluded that Lactobacillus delbrueckii subsp. bulgaricus 

and Streptococcus thermophilus viable counts increased with 

10% honey addition as compared to 5 %, 10%, 15%, and 20% 

honey. On the basis of chemical analysis treatment T4 showed 

maximum value for acidity, total solids and moisture but lower 

value for fat and protein. Amongst all the samples, T1 prepared 

from 5% honey was rated best on sensory evaluation. 

 

 

    Index Terms- Yoghurt, Honey, Streptococcus thermophillus, 

Lactobacillus bulgaricus 

 

I. INTRODUCTION 

oney is a natural, sweet, syrupy fluid collected by bees from 

nectar of flowers. The pleasant aroma and taste of this 

viscous liquid ranging in color from pale yellow to dark amber 

varies according to geographical and seasonal conditions. Its use 

as a sweetener is well known in different parts of the world. In 

early history, honey occupied a very important place on religious 

occasions. The high content of sugars, small amounts of amino 

acids, lipids, along with some vitamins and minerals imparts its 

high nutritional value. Honey has good medicinal and 

antimicrobial properties and is used in different cuisines. Proper 

processing is essential for a product of good sensory qualities. 

ISI/Agmark specifications for honey, its adulteration and 

detection of adulteration are well recorded. The application 

potential in bakery, confectionery, snack foods, fruit and 

vegetable products and beverages is ever increasing (Aparna et al 

1970) 

         Plain yoghurt is predominantly sour; therefore fruit, 

flavorings and sweeteners have been added either to improve the 

flavor balance or to mask partially the acetaldehyde characteristic 

(Bills et al 1972). Honey may serve as a natural food preservative 

due to its antimicrobial properties (Chen et al 2000). Honey in 

combination with milk provides an excellent nutritional value 

and it is recommended for use for children‘s as a main source of 

nutrition (Klain et al 1969). Honey is considered as an 

intermediate moisture food, generally contains a low microbial 

load and has a long shelf life. The water activity of honey 

reserves the food stuff. (Scott et al 1957). Consumption of 

yoghurt, live or pasteurised, inhibited the growth of certain types 

of tumor, and it has been suggested that some factor in the cell 

walls of the bacteria could be responsible for the effect (Gilliland 

1979). It has been observed that molds, yeasts and bacterial 

spores can be present in honey at low levels, but vegetative 

bacteria generally are not found (Snowdon et al 1996). Honey is 

considered as an intermediate-moisture food, generally contains a 

low microbial load and has a long shelf-life. The water activity 

(Aw) of honey reserves this foodstuff against microbial spoilage 

(Scott 1957; Scott and Bernard 1983). In recent years, there has 

been increasing interest in the use of natural and healthy food 

additives and incorporating health-promoting substances into the 

diet. Due to its healthy and natural image (LaGrange et al. 1991), 

honey has been gaining interest as a substitute sweetener in 

various foods (Chick et al. 2001). Yogurt was introduced to the 

American diet during the 1940s. By the 1980s, it had become the 

product for dieters, and the lunch of choice for young women.                           

The use of yogurt as a calcium source has made it one of the 

most rapidly growing dairy products, but presently it is more 

than just a calcium source. Yogurt, Kefir, and similar fermented 

milk products are on the way to becoming major nutraceuticals 

aimed at treating a variety of disease conditions.(Katz 2001) 

Honey acts as a prebiotic because it contains fructose and 

oligosaccharides which might be the primary components 

contributing to enhance the growth and promoting of lactic and 

acetic acids production by Bifidobacterium ssp. and yoghurt 

starter (Kajiwara et al 2002) 

 

II. MATERIALS AND METHODS 

Starter preparation 

H 
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         Yoghurt starter culture, a combination of S. thermophilus 

and L. delbrueckii subsp. Bulgargaricus obtained in freeze-dried 

form from NDRI Karnal. The freeze dried culture was 

propagated by inoculating in skim milk which was heated at
 
90

0
C 

for 30 min before the inoculation. The inoculated milk was 

incubated at 45
o
C until pH 4.6 was reached, then stored 

overnight at 4
0
C in refrigerator. 

 

Yoghurt production 

         Solid not fat milk was standardized using skim milk 

powder to 3.5% fat and 12% SNF. The milk was pasteurized, 

cooled, and fortified with honey at different levels. Next the milk 

with honey was inoculated with yoghurt culture and incubated. 

After precooling at ambient temperature the yoghurt samples are 

refrigerated and analyzed. 

 

Treatments. 

         T1 Set yoghurt mix was standardized to 3.5% fat, milk 

solids not fat 12 %, 5% honey by addition of skim milk and 

inoculated at 2% with yoghurt culture.                      

         T2 Set yoghurt mix was standardized to 3.5% fat, milk 

solids not fat 12 %, 10% honey, by addition of skim milk and 

inoculated at 2% with yoghurt culture. 

         T3 Set yoghurt mix was standardized to 3. 5% fat, milk 

solids not fat 12 %, honey 15%, by     addition of skim milk and 

inoculated at 2 % with yoghurt culture. 

         T4 Plain frozen yoghurt mix was standardized to 3. 5% fat, 

milk solids not fat 12 %, honey 20%, and inoculated at 2 % with 

yoghurt  

 

Chemical analysis of honey set Yoghurt 

Fat content: 

         Fat percentage of honey set yoghurt was determined by 

Gerber method as per adopting the procedure as per ISI (1981 b). 

Protein Content: 

         The protein content of honey set yoghurt was determined 

by kjeldahl method described in AOAC (1980). 

Total solid content: 

         Determination of total solid of sample was done 

gravimetrically as per the procedure for milk laid down in IS-

1475. Part-I. 

Moisture percent: 

         The moisture content of yoghurt was determined as per ISI 

(1981 b). 

Percentage of Acidity:  

         Titrable acidity of honey set yoghurt samples (expressed as 

lactic acid) was determined as per the procedure laid down in IS: 

1479, 

Determination of pH: 

         pH was determined using digital pH meter 

Organoleptic evaluation: 

Judging panel 

         Five experienced staff members of the Dairy Technology 

Department served as a judging team and evaluated the samples 

of honey set yoghurt. Numerical scores were allocated for color 

and appearance, flavor and taste, body and texture and overall 

acceptability of the honey set yoghurt. 

Viability of micro organisms:  

         Microbiological analyses were conducted on experimental 

honey set yoghurt by using MRS agar and ST agar. 1 gram of 

yoghurt sample was mixed with 9 ml of distilled water and serial 

dilution was made up to 10
5 

to 10
6
. One ml from the dilution of 

10
5 

to 10
6 

was spread on MRS agar and ST agar. The plates were 

then incubated at 37°C for 48 hours. 

 

1) Streptococcus salivariaus ssp. thermonilus  

2) Lactobacillus delbrueckii ssp. Bulgaricus 

 

III. STATISTICAL ANALYSIS 

The data were analyzed using, analysis of variance technique. 

(S.R.S Chandel (1972). 

                                                   

IV. RESULTS AND DISCUSSION 

Chemical Evaluation 

Fat content 

         The fat content goes on decreasing as we increase the 

percentage of honey, because honey contains 0% fat. The highest 

mean fat percentage score was recorded in the honey set yoghurt 

sample of T1 (95:5) 

Protein content 

         The protein content goes on decreasing as we increase the 

percentage of honey, because honey contains negligible amount 

of protein. The highest mean protein percentage score was 

recorded in the honey set yoghurt sample of T1 (95:5) 

Total solid content 

         The total solid goes on increasing as we increase the 

percentage of honey. This is because honey contains fewer 

amounts of water and more total solids. The highest mean Total 

solid percentage score was recorded in the honey set yoghurt 

sample of T4 (32.46) 

Moisture content 

         The moisture content goes on de creasing as we increase 

the percentage of honey. This might be due to increase in total 

solids, as moisture and total solids are inversely proportional to 

each other. The highest mean Moisture percentage score was 

recorded in the honey set yoghurt sample of T1 (79.82) 

Acidity 

         The acidity (lactic acid content) goes on increasing as we 

increase the percentage of honey. This is because honey contains 

organic acids which increases the acidity, also the lactose gets 

converted into lactic acid The highest mean Lactic acid 

percentage score was recorded in the honey set yoghurt sample 

of T4 (0.92. 

pH 

         The pH value goes on decreasing as we increase the 

percentage of honey. This might be due to increase in acidity, as 

acidity and pH are inversely proportional to each other. The 

highest mean pH score was recorded in the honey set yoghurt 

sample of T1 (4.23). 

 

Sensory evaluation 

         On the basis of chemical analysis treatment T4 showed 

maximum value for acidity, total solids and moisture but lower 
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value for fat and protein. Amongst all the samples, T1 prepared 

from 5% honey was rated as best on the sensory evaluation 

 

Viability of micro-organisms 

         The highest mean viability of Lactobacillus bulgaricus 

score was recorded in the honey set yoghurt sample of T2 

(230.20), T3 (203.00), T4 (181.40), followed by T1 (148.40). 

There was significant difference between all the treatments 

which may be ascribed by the addition of different levels of 

honey.  

         The highest mean viability of Streptococcus thermophillus 

score was recorded in the honey set yoghurt sample of T2 

(395.00), T3 (178.60), T4 (171.00), followed by T1 (33.20). There 

was significant difference between all the treatments which may 

be ascribed by the addition of different levels of honey.  

 

    

 

Summary Table 

 

Parameters 

Treatments 

T1 T2 T3 T4 

1. Chemical Analysis 

Fat 3.36 3.24 3.10 2.90 

Protein 3.00 2.96 2.90 2.87 

Acidity 0.78 0.87 0.90 0.92 

pH 4.23 4.17 4.12 4.12 

Total solids 20.18 24.27 28.35 32.46 

Moisture 79.82 75.73 73.08 71.74 

2. Organoleptic Analysis 

Colour and Appearance 7.64 7.72 7.64 7.34 

Flavour and Taste 7.76 7.64 7.46 7.36 

Body Texture 7.78 8.02 7.92 7.30 

Overall Acceptability 7.80 7.78 71.65 67.54 

3. Microbiological Analysis (cfu/g.) 

Yeast 3.00 3.40 3.40 4.00 

Coliform Count (10
-2

) Nil Nil Nil Nil 

Lactobacillus bulgaricus 148.40 230.00 203.00 181.40 

Sreptococcus thermophillus 33.20 395.00 178.60 171.00 
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Fig 1: Average fat percentage in samples of honey set yoghurt of different treatments 

 

 
Fig 2: Average protein percentage in samples of honey set yoghurt of different treatments 
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Fig 3: Average moisture percentage in samples of honey set yoghurt of different treatments 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig4: Average total solids percentage in samples of honey set yoghurt 
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Fig 5: Average acidity percentage in samples of honey set yoghurt 

 

 
Fig 6: Average pH value in samples of honey set yoghurt 
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Fig.7: Average color and appearance in samples of honey set yoghurt 

 

 
Fig.8: Average flavour and taste in samples of honey set yoghurt 
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Fig.9: Average overallacceptibility in samples of honey set yoghurt 

 
Fig10: Average body and texture in samples of honey set yoghurt 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               41 

ISSN 2250-3153  

www.ijsrp.org 

 
Fig:.11 Yeast and mould count of honey set yoghurt (10

1
cfu/g) 
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Fig: 12 Lactobacillus bulgaricus count of honey set yoghurt  (10

6
 cfu/g). 
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Fig: .13 Streptococcus thermophillus count of honey set yoghurt (106 cfu/g) 

 

V. CONCLUSION 

      From the studies it was concluded that Lactobacillus 

delbrueckii subsp. bulgaricus and S. thermophilus viable counts 

increased with 10% addition of honey as compared to 5 %, 15%, 

and 20% honey. On the basis of chemical analysis treatment T4 

showed maximum value for acidity, total solids and moisture but 

lower value for fat and protein. Amongst all the samples, T1 

prepared from 5% honey was rated as best on the sensory 

evaluation. 
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    Abstract- SAP has been delivering on its Sugar industry 

strategy by expanding its capabilities for manufacturing and 

supply chain management, broadening its composite package 

applications in areas such as emissions management, pricing 

management, and manufacturing dashboards, and focusing on 

mid-market companies. To implement an integrated system of 

production planning and materials management, there must have 

a central database wherein anyone in the company can find out 

all there is to know about any material passing through the plant. 

Everyone must use the same rules and data structures when they 

enter data about material details. The integration of all material 

data in a single database object eliminates redundant data 

storage. Areas such as purchasing, inventory management, 

material requirements planning (MRP), invoice verification, and 

so on, can all use the same data. By implementing SAP (MM-

Module) in sugar industry for Material requirement planning, the 

product can be ordered and received within safety period. Based 

on material group classified under ABC analysis. Planning can 

also be done on priority by calling vendors for particular 

commodities through online. 

 

    Index Terms- Materials Management, Material requirement 

Planning, System Application Product, Bill of product, Just in 

time 

 

I. INTRODUCTION 

RP is simply materials management of input items to the 

production process where demand is relatively even over 

time. MRP comes in many forms but is primarily a computer-

based integrated system with varying degrees of complexity and 

scope.The best example of a materials requirement planning 

system is the human brain, or any other brain for that matter, not 

only does it provide the action link to `the knee bone is 

connected to the thigh bone, etc', it brings in the blood and 

nutrients to produce the final product of movement, intention and 

communication. " 

        The implementation of MRP in sugar industry help them to 

plan and discuss about Materials requirements planning, referred 

to by the initials MRP, is a technique which assists a Sugar 

industry  in the detailed planning of its production. MRP 

translates that aggregate plan into an extremely detailed plan 

        Requirement of production units.When and how many 

production units required, 

Lead time requirements. 

Level of Inventory at beginning of the planning horizon. 

Scheduled receipts of inventory during period. 

Other information‘s such as supplier names & addresses, lead-

times and purchase quantities. 

 

II. MATERIALS AND METHODS 

        Material requirements planning (MRP) is a computer-based 

inventory management system designed to assist production 

managers in scheduling and placing orders for dependent demand 

items. Dependent demand items are components of finished good 

such as raw materials, component parts, and subassemblies or 

which the amount of inventory needed depends on the level of 

production of the final product.  

        MRP systems offer a number of potential benefits to Sugar 

manufacturing firms. Some of the main benefits include helping 

production managers to minimize inventory levels and the 

associated carrying costs, track material requirements, determine 

the most economical lot sizes for orders, compute quantities 

needed as safety stock, allocate production time among various 

products, and plan for future capacity needs. The information 

generated by MRP systems is useful in other areas as well. "A 

range of people in a typical manufacturing company are 

important users of the information provided by an MRP system. 

Evolution of MRP - Material Requirement Planning - The 

concept of Material Requirement planning (MRP I) was designed 

as a tool to help planners with the derivation of the quantities of 

various material or components that would be required for 

satisfying a demand and at the same time for deriving the 

capacity based plan for loading the orders for production on the 

shop floor. The concept which started as a less integrated 

mainframe tool has evolved over the years since 1960, from the 

time it was first designed, to now, where it is tagged as Material 

Resource Planning (MRP II), a much stronger integrated version 

of the first MRP, integrating it with the finance, human resource, 

M 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               44 

ISSN 2250-3153  

www.ijsrp.org 

purchasing and production modules of a business. It also had 

much stronger and complex codes to take care of a few 

constraints in capacity and material planning.  

        The MRP II jargon later took on to be called as ERP or 

Enterprise resource planning with the greatest possible 

integration with a central database server, storing all the 

integrated data there for making the information and 

data available across the business, across business modules and 

across its vendors/suppliers and customers. With the evolution 

of  ERP (a superior clone of the evolved MRP II) businesses took 

it as the most wildest tool that they could have to make their 

business run smoothly, in a much integrated fashion without 

loosing any information or spoiling the intension of the 

information when it flows across the business. 

        SAP came across as the very first few companies which 

evolved the concept of MRP II in to ERP and earning for 

themselves a growing business by selling this new concept. 

Companies and businesses across the world made use of this 

ERP tool and the standard processes offered to profit themselves. 

  

 

 

MRP in context with production management processes 

 

 
Fig 1.Flow chart of production Management 

 

 

Overall View of the Inputs to a Standard Material Requirements Program and the Reports Generated by the Program 

 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               45 

ISSN 2250-3153  

www.ijsrp.org 

Fig 2. Process of generating reports 

 

III. DESCRIPTION 

        Material Requirements Planning is a time phased priority-

planning technique that calculates material requirements and 

schedules supply to meet demand across all products and parts in 

one or more plants. 

        Information Technology plays a major role in designing and 

implementing Material Requirements Planning systems and 

processes as it provides information about manufacturing needs 

(linked with customer demand) as well as information about 

inventory levels. MRP techniques focus on optimizing inventory. 

MRP techniques are used to explode bills of material, to 

calculate net material requirements and plan future production. 

        Object of Material Requirements Planning - The 

globalization of the economy and the liberalization of the trade 

markets have formulated new conditions in the market place 

which are characterized by instability and intensive competition 

in the business environment. Competition is continuously 

increasing with respect to price, quality and selection, service 

and promptness of delivery. Removal of barriers, international 

cooperation, technological innovations cause competition to 

intensify. In terms of manufacturing emphasis is placed on 

reducing cost while improving quality. In addition, other factors 

such as timely delivery of the product become critical (this is 

captured by emphasis in Just in Time or JIT in short) techniques.   

        MRP systems use four pieces of information to determine 

what material should be ordered and when. 

 

 The master production schedule, which describes when 

each product is scheduled to be manufactured; 

 Bill of materials, which lists exactly the parts or 

materials required to make each product; 

 Production cycle times and material needs at each stage 

of the production cycle time; and, 

 Supplier lead times. 

 

        The master schedule and bill of materials indicate what 

materials should be ordered; the master schedule, production 

cycle times and supplier lead times then jointly determine when 

orders should be placed 

        The Master Production Schedule includes quantities of 

products to be produced at a given time period. Quantities are 

included both at aggregate and detailed levels. Aggregate may 

refer to monthly production and detailed may refer to weekly or 

daily production. The master production schedule takes the form 

of a table in which rows represent products and columns 

represent time components. Entries of the table map to units o 

each product to be produced at a given time period. 

        Bill of Materials gives information about the product 

structure, i.e., parts and raw material units necessary to 

manufacture one unit of the product of interest.  

        MRP was pioneered in the 1970‘s with the work of Orlicky. 

Later evolved or became part of integrated to Manufacturing 

Resource Planning systems (or MRPII). MRPII is a computer 

based planning and scheduling system designed to improve 

management‘s control of manufacturing and its support 

functions. 

 

        Classes of MRP user/companies - MRP systems fall into 

four categories, often identified as ABCD, in terms of use and 

organizational implementation. 

        Class A represents full implementation of MRP. MRP 

system is tied up with company‘s financial system and includes 

capacity planning, shop floor dispatching, and vendor scheduling 

as well as links with human resource planning. There exists 

continuous monitoring of performance and inventory records and 

master production schedules are accurate. 

        Class B represents a less than full implementation. MRP 

system is confined in the manufacturing area; however, it 

encompasses master production scheduling. 

        Class C represents a classical MRP approach in which the 

system is confined to management of inventories. 

        Class D represents a data processing application of MRP. 

System is used for keeping track of data rather than as decision-

making tool. 

 

IV. APPLICATION OF MRP 

        Types of firms / organizations that MRP can be applied - 

MRP is being used in a variety of industries with a job-shop 

environment (meaning that a number of products are made in 

batches using the same productive equipment). But the processes 

mentioned are confined to job runs that alternate output product 

and do not include continuous process such as petroleum or steel. 

MRP is most valuable to companies involved in assembly 

operations and least valuable to those in fabrication. 

        Conditions for implementation - Several requirements have 

to be met, in order to given an MRP implementation project a 

chance of success: 

 

 Availability of a computer based manufacturing system 

is a must. Although it is possible to obtain material 

requirements plan manually, it would be impossible to 

keep it up to date because of the highly dynamic nature 

of manufacturing environments. 

 A feasible master production schedule must be drawn 

up, or else the accumulated planned orders of 

components might ―bump‖ into the resource restrictions 

and become infeasible. 

 The bills of material should be accurate. It is essential to 

update them promptly to reflect any engineering 

changes brought to the product. If a component part is 

omitted from the bill of material it will never be ordered 

by the system. 

 Inventory records should be a precise representation of 

reality, or else the netting process and the generation of 

planned orders become meaningless. 

 Lead times for all inventory items should be known and 

given to the MRP system. 

 Shop floor discipline is necessary to ensure that orders 

are processed in conformity with the established 
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priorities. Otherwise, the lead times passed to MRP will 

not materialize. 

 

 

 

 

V. IMPLEMENTATION PROCEDURE OF MRP 

 

Inputs to a standard MRP program 

        Demand for Product -Product demand for end items stems 

from two main reasons. The first is known customers who have 

placed specific orders, such as those generated by sales 

personnel, or from inter department transactions. The second 

source is forecast demand. Demand from known customers and 

demand forecast are combined and become the input to the 

master production schedule. 

 

        Bill of Materials File -The bill of Materials file contains the 

complete product description, listing materials, parts, and 

components but also the sequence in which the product is 

created. The BOM file is often called the product structure file or 

product tree because it shows how a product is put together. It 

contains the information to identify each item and the quantity 

used per unit of the item of which it is a part. 

 

        Inventory Records File -Inventory records file under a 

computerized system can be quite lengthy. Each item in 

inventory is carried as a separate file and the range of details 

carried about an item is almost limitless. The MRP program 

accesses the status segment of the file according to specific time 

periods. These files are accessed as needed during the program 

run. 

 

The MRP program works as follows: 

 

 A list of end items needed by time periods is specified 

by the master production schedule. 

 A description of the materials and parts needed to 

make each item is specified in the bill of materials file. 

 The number of units of each item and material 

currently on hand and on order are contained in the 

inventory file. 

 The MRP program ―works‖ on the inventory file. In 

addition, it continuously refers to the bill of materials 

file to compute quantities of each item needed. 

 The number of units of each item required is then 

corrected for on hand amounts, and the net requirement 

is ―offset‖ to allow for the lead time needed to obtain 

the material. 

 

VI. VI.BENEFITS 

        Primary Reports - Primary reports are the main or normal 

reports used for the inventory and production control. These 

report consist of 

 

1. Planned orders to be released at a future time. 

2. Order release notices to execute the planned orders. 

3. Changes in due dates of open orders due to rescheduling. 

4. Cancellations or suspensions of open orders due to 

cancellation or suspension of orders on the master production 

schedule. 

5. Inventory status data. 

 

        Secondary Reports - Additional reports, which are optional 

under the MRP system, fall into three main categories: 

 

       1. Planning reports to be used, for example, in forecasting 

inventory and specify ing requirements over some future time 

horizon. 

       2. Performance reports for purposes of pointing out inactive 

items and determining the agreement between actual and 

programmed item lead times and between actual and 

programmed quantity usage and costs. 

       3. Exceptions reports that point out serious discrepancies, 

such as errors, out of range situations, late or overdue orders, 

excessive scrap, or nonexistent parts. 
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    Abstract- Aim – To investigate the prevalence of 

temporomandibular joint disorder (TMD) among university 

students.  

Material and methods – In this cross sectional prospective 

study, the sample consisted of 310 students (105 male and 205 

female) with an age range from 18-25 years. The prevalence and 

severity of TMD was determined using a self reported 

anamnestic questionnaires. The symptoms were transposed into a 

severity classification according to the number and frequency of 

positive responses. Data was evaluated by the chi-square test 

between TMD severity and gender. 

Results – The result showed that 45.16% of students reported 

some level of TMD: 34.83% mild TMD; 8.38% moderate TMD; 

1.96% severe TMD. No significant relationship was found 

between gender and TMD severity. 

Conclusion – A high prevalence of TMD was found in this 

student population, however most of cases were mild. The 

relationship between gender and TMD severity was not 

statistically significant. Despite suffering from TMD students 

were not aware of their disorders.  

 

    Index Terms- Temporomandibular Disorder, Prevalence, 

Epidemiology 

 

I. INTRODUCTION 

emporomandibular joint (TMJ) function has been the subject 

of considerable study for over a century, and despite 

voluminous literature, the multifactorial etiology of 

temporomandibular dysfunction is even today a cryptic issue [1]. 

Temporomandibular disorder (TMD) is a collective term that 

defines a subgroup of painful orofacial disorders involving 

complaints of pain on the temporomandibular joint (TMJ) region 

and fatigue of craniocervicofacial muscles, especially 

mastication muscles, limitations of mandibular movement and 

presence of articular clicking. The multifactorial TMD etiology 

is related to emotional tension, occlusal interferences, teeth loss, 

postural deviation, masticatory muscular dysfunction, internal 

and external changes in TMJ structure and the various 

associations of these factors [2,3] 

         Due to high prevalence and variability of complaints, TMD 

is diagnosed by associating signs and symptoms as some 

characteristics may be frequent even in a non-patient population. 

Reported prevalence rates vary broadly (from 26% to 50%) 

reflecting important differences in sample, criteria and methods 

used for collecting information. Different questions covering 

major TMD signs and symptoms have been collaborated to 

simplify the evolution in epidemiologic studies and to 

standardize research samples. The anamnestic and clinical 

indexes proposed by Helkimo's (1974) were obtained from 

clinical observation. Based on Helkimo's (1974) indexes, 

Fonseca (1992) developed his anamnestic question that classifies 

TMD signs and symptoms as mild, moderate or severe or free 

TMD. The author obtained a reliability of 95% and a good 

correlation with Helkimo's index (P < 0.05). Other advantages of 

Fonseca (1992) questions are self administration, short-time of 

application and low cost [4]. 

        This study evaluated, using the Fonseca (1992) questions 

the prevalence and severity of TMD in Indian medical and dental 

undergraduates. The characterisation of volunteers would help 

understanding its prevalence in the Indian university population.   

 

II. MATERIALS AND METHODS 

         The sample consisted of 310 medical & dental students 

(105 males and 205 females) from PIMS university, 

Ahmednagar, in western India. A list of all the students was 

obtained from the student section & the subjects were randomly 

selected. Written consent form was taken & subjects participated 

for this study voluntarily. Their age ranged from 18 to 25 years, 

with no history of systemic, musculoskeletal or neurological 

disorders. None of the students had any history of orthodontic 

treatment. 

          The questionnaire proposed by Fonseca (1992) was used to 

classify TMD severity in the study population because it is 

highly efficient in obtaining epidemiological data. The Fonseca‘s 

questionnaire follows the characteristics of a multidimensional 

evaluation. It is composed of 10 questions, which includes 

checking for the presence of pain in the temporomandibular joint, 

head & back, while chewing, parafunctional habits, movement 

limitations, joint clicking, perception of malocclusion & 

sensation of emotional stress. The subjects were informed that 

the 10 questions should be answered with ―yes‖, ―no‖ & 

―sometimes‖ & that only one answer should be marked for each 

question. There was no time limit for completion. That way, 

there would be no reasons for the subjects to give induced 

answers. 

 

III. DATA ANALYSIS 

       The Fonseca‘s questionnaire contains an anamnestic index 

and the subjects were classified as having mild TMD, moderate 

T 
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TMD, severe TMD or free of TMD (Table 1). The scoring  

system  was  as  follows:  A  score  of  '0'  indicated  the  absence  

of  symptoms;  a score  of  '1'  was  given  for  a  report  of  an  

occasional  occurrence,  a  score  of  '2'  was  given  for  each  

response  indicating  the  presence  of  dysfunction,  and  a  score  

of  '3'  indicated  severe  pain  or  bilateral  symptoms [5]. 

Positive answers (yes and sometimes) were summed. The percent 

means were compared between genders and severity degree by 

chi square test. Significance level was set at 5 %. 

 

IV. RESULTS 

         The result obtained from the anamnestic index showed that 

the subjects classified as being free of TMD was marginally 

higher than that of subjects with other TMD severity level (mild, 

moderate & severe) (Table 2). The results considering TMD 

alone, 140 students (45.16%) had some degree of disorder; 108 

students (34.83%) had mild TMD, 26 students (8.38%) had 

moderate TMD and 6 students (1.96%) had severe TMD (Fig. 1). 

The subjects classified as mild TMD was significantly higher 

(34.83%) (P < 0.05) than that of severe & moderate. 

         The results showed that the percentage of women free of 

TMD & mild TMD (55.12% & 36.58%) was slightly higher than 

men (54.28 % & 31.48%) respectively but this difference was not 

statistically significant ( Fig .2 ) 

         The association between TMD degree & Age group is 

shown in (Table 3). These subject showed no significant 

difference in TMD symptoms in different age group in our 

sample. 

 

Table 1. Grading of TMD Degree 

 

Score Categories 

0-3 TMD free 

4-8 Mild TMD 

9-14 Moderate TMD 

15-23 Severe TMD 

 

 

Table 2.  Distribution of the University Students According to 

Gender and TMD Degree 
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 Fig 1: Histogram Showing the Prevalence of  TMD 

Symptoms in Investigated Sample 
 

 
Fig 2: Histogram Showing the Gender wise Distribution of 

TMD Symptoms  

 

Table 3. Distribution of TMD Symptoms According To Age 

Group 

 

Age 

group 

Free of 

TMD 

Mild Moderate Severe Total 

 n (%) n (%) n (%) n (%)  

18-20 49 28.82 41 37.96 6 23.07 1 16.66 97 

21-22 90 52.94 53 49.07 15 57.69 1 16.66 159 

23-25 31 18.23 14 12.96 5 19.23 4 66.66 54 

 

 

V. DISCUSSION 

        The results of the present investigation showed that the 

symptoms of TMD were remarkably prevalent among the student 

community at PIMS university, India. 

        The investigations in the present study revealed 45.16% 

subjects had some degree of TMD. Similar results are found by 

Conti PC (1996) 42%, Shian, Chang (1992) 41%, Bonjardim 

(2009) 50%, Otuyemi (2000) 30% [5,6,7,8]. However Pedroni et 

al (2003) 68%, Schiffman (1990) 75%, Grosfeld et al (1985) 

72% related a greater amount of subjects with TMD [9,10,11]. 

TMD 

Degree 

Male Female Total 

 N (%) n (%) n (%) 

Free of 

TMD 

57 54.28 113 55.12 170 54.83 

Mild 33  31.48 75 36.58 108 34.83 

Moderate 12 11.42 14 6.82 26 8.38 

Severe 3 2.85 3 1.46 6 1.96 
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The difference could be due to racial, ethical and social 

background of the sample size. 

        The mild TMD was the most prevalent category for both the 

sexes in Indian university graduates. Dekon (2002), Pedroni 

(2003), Bonjardim (2009), Oleveria (2006), Nomura (2007) also 

found similar results using the Fonseca questionnaire 

[2,5,9,12,13]. Fonseca advocated that subject classified as 

moderate and severe TMD must be referred to a specialized 

health centre on a specialist. Thus, according to our results 

almost 15% of the college student must be referred to treat their 

TMD signs and symptoms. The lack of sex differences in 

reported symptoms of TMD as revealed by this study tends to 

agree with other investigators Otuyemi (2000), Bonjardim 

(2009), Oleveria (2006), although, Pedroni (2003), Nomura 

(2007), Conti PC (1996), Ryalat (2009), Vojdani (2012) etc 

found a higher prevalence of TMD in women [1,2,5,6,8,9,13,14]. 

The higher prevalence in women according to some authors has 

been attributed to fluctuating levels of female sex hormones. 

 

VI. CONCLUSION 

       Considering the limitation of this study the following 

conclusion were drawn.  

       The prevalence of TMD in Indian university students was 

similar to that reported by other studies found in literature 

reviewed. The subjects (male and female) classified as mild 

TMD were numerous in our sample. There was no statistically 

significant difference between TMD severity and gender. The 

present study being a cross sectional observation, should be 

followed by a longitudinal study in the near future. 
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    Abstract- Gypseous soil is one of problematic soils to be used 

as foundation of road, building and other structures. It is 

considerably strong and has good properties when it is dry. The 

problem appears when constructing heavy buildings or hydraulic 

structures on these soils after wetted by water from rainfall or 

from the raising of water table level from any source and 

leaching the salts from the soil.  

        The primary objective of this paper is to presents the current 

state of the gypseous soil subject to leaching. A review is 

provided aiming to discuss the effect of gypsum content and 

leaching on gypseous soil. 

 

    Index Terms- Gypseous soil, Gypsum content, Leaching 

 

I. INTRODUCTION 

he gypseous soil is a soil which has enough gypsum content 

to change or affect its engineering properties. Gypseous soils 

are usually stiff in their dry state due to the cementing action 

provided by gypsum, but great loss of strength and pronounced 

increase in compressibility occur when gypsum is dissolved by 

partial or full saturation. This problem becomes more severe 

when the water flows through such soils causing loss of mass due 

to the leaching of gypsum.  

      Leaching is the process of removal of salts and soluble 

materials from soil by flowing water. Soils which contain soluble 

materials exhibit continuous variations in their engineering 

properties upon leaching. These changes create serious problems 

to the structure constructed on or within these soils. 

 

1.1. Definitions  

1.1.1. Gypseous soil 

      Gypseous soils are soils that contain gypsum. Gypsum is a 

mineral salt represented by Hydrated Calcium Sulphate 

(CaSO4.2H2O) formed from 20.9% combined with water H2O, 

46.6%, Sulphur Trioxide (SO3) and 32.5% Calcium Oxide 

(CaO). It has low specific gravity 2.32, which generated large 

influence on the physical and mechanical properties of soil 

containing large amount of these materials, Nashat (1990).  

 

1.1.2. Leaching  

      Leaching is the process by which liquids percolate whether 

naturally or artificially through a porous material resulting in the 

dissolving and washing of soluble constituents out of the 

percolated material, Al-Zgry (1993).
 

In practice of soil 

mechanics, Leaching can be defined as a process, which removes 

materials in solution (e.g. salts) and cementation agent from a 

section in the soil profile Brenner et.al. (1981).      

 

1.2. Distribution of Gypseous Soils 

       (Alphen and Romero, 1971), estimates these soils would 

cover roughly 850.000 km
2
. According to the United Nations, 

Food and Agriculture Organization, (FAO, 1990) increase the 

extent of gypseous soils to (1.0-1.5) million km
2
, with major 

areas in the Middle East and the southern parts of the former 

USSR. Gypseous soils can be found mainly in Russia, Iran, 

Saudi Arabia, Oman, China, Algeria and Egypt. In these 

countries the gypseous soils cover about 10% to 36% of the total 

area of each country.  

      More recent figures (Al-Banna, 2004) reported that gypseous 

soils cover about 724000 km
2
 of the world; this estimation 

depends on the UNISCO maps, Figure (1) 
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Figure (1): Distribution of gypseous soils in the world (after FAO, 1990) 

 

      In Iraq, Ismael (1994) estimated that about 31.7% of the area 

of Iraq is covered with gypseous soil with gypsum percentage 

ranging between (10-70%). In the upper parts of the AL-Jazirah 

area where the gypsum content varies from (3-10) %, the annual 

rainfall exceeds 350mm in this area. While the lower parts of it, 

where the annual rainfall is less than 250mm contain higher 

percent of gypsum and may exceed 50%. Thus, these soils are 

concentrated in Anna, Baiji, Faluja, Heet, Karkuk, Mosul, Najif, 

Nassiriya, Ramadi, Samarah, and Tikrit as shown in Figure (2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Distribution of gypseous soils in Iraq at depths (250-1500) mm, (after Al-Kaabi, 2007). 
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II. EFFECT OF GYPSUM CONTENT AND LEACHING ON THE 

PROPERTIES OF GYPSEOUS SOIL 

 

Laboratory models 

        Many researchers investigated the effect of gypsum content 

and leaching on the properties of gypseous soil by conducted 

series of laboratory tests using manual or modified equipment. 

Table below content brief description for this study: 

   

Author Description of work 

Seleam (1988) studied the effect of gypsum contents 

and leaching on properties of 

(undisturbed) sandy gypseous soil 

with gypsum content between (26 %), 

(60%) and (80 %), she reported that 

the gypseous soil exhibited a very 

high shear strength due to the 

cementation action the internal 

fraction (ø), and the shear parameters 

decreased during the leaching due to 

the reduction the cementation. Also, it 

was concluded that the total volume 

change and compression index (Cc) 

decrease with increasing the gypsum 

content, as results of increasing the 

cementing action of gypsum. The 

compression index increases during 

the leaching of soil due to the 

reduction in the cementing action of 

gypsum.  

Nashat (1990) Examined the behavior of gypseous 

soils in Iraq by conducting a 

laboratory testing program on 

samples taken from Baiji, Tellafer 

and Al-Dour in Iraq. The leaching 

process was conducted under various 

hydraulic gradients and different 

stress levels.  The hydraulic 

conductivity fluctuated with time 

with a general decreasing trend. This 

fluctuation was attributed to the voids 

enlargement as a result of gypsum 

removal and blocking of some flow 

paths resulted from leaching collapse.  

It has been shown that the hydraulic 

conductivity tends to increase with 

the increase of hydraulic gradient and 

decreases with the applied stress 

level. The strain-time behavior 

revealed that the continuous 

dissolution of gypsum caused 

correspondingly a continuous 

settlement. The strain-logarithm of 

the effective vertical stress relations 

approached straight lines for the 

leached soils.  It was pointed out that 

under low stresses (less than 100 

kPa), the leaching strain was 

proportional with the hydraulic 

gradient whereas, this behavior 

reversed when the stress level 

increased.  It was found that leaching 

is responsible for approximately half 

or more of the expected settlement.  

From the results of consolidated 

undrained conventional triaxial 

compression tests, it was reported that 

the leaching process softened the soil 

and increased its plasticity 

Al-Busoda 

(1999) 

studied the effect of leaching on the 

geotechnical properties of a gypseous 

soil taken from Tikrit at Saladdin 

governorate in Iraq. Two types of 

tests were utilized namely; the 

triaxial-permeability leaching test and 

the oedometer-permeability leaching 

test.  The permeability exhibited slow 

rate of reduction before reaching a 

constant value.  It was inversely 

proportional to the applied stress.  No 

fluctuation with time was observed.  

Higher and more accurate values of 

the permeability coefficient were 

obtained from the triaxial-

permeability leaching tests. The 

leaching strain increased linearly with 

the increase of percentage of 

dissolved gypsum and that the void 

ratio remains almost constant during 

leaching under high stresses.  It has 

been reported that the soil 

compressibility increases due to 

leaching.  The coefficient of volume 

compressibility (mv) and the 

compression index (cc) were reduced 

whereas the swell index (cs)was 

unaffected.  A reduction in shear 

strength was noticed due to leaching.  

This reduction was attributed to the 

cohesion intercept due to the loss of 

cementing material. It was suggested 

that the collapse associated with 

leaching process tends to keep the 

overall particles contact area constant.  

So, an approximately constant friction 

angle was recorded. A theoretical 

prediction was suggested to estimate 

leaching strain from the given values 

of leaching stress and soil 

permeability.   

 

Al- Qaissy 

(2001) 

conducted an extensive program of 

laboratory tests on Al-Tharthar soil 

(with 79% gypsum content).  A series 

of permeability-leaching tests was 

carried out under different values of 

over-consolidation ratio, stress level 
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and soaking period. It was concluded 

that the void ratio remains almost 

constant for normally consolidated 

specimens, whereas it increases with 

time in a proportional manner to the 

over-consolidation ratio and soaking 

period for over-consolidated 

specimens.  The time required to 

achieve a certain degree of leaching 

was inversely proportional to the 

over-consolidation ratio and soaking 

period. Higher values of soil 

permeability were recorded for over-

consolidation samples compared to 

that of normally consolidated ones. 

 

 

 

 

Numerical and Analytical Investigations 
       Numerical methods have proved successful in approximating 

the effects of many factors, which render the stress-deformation 

behavior highly complex and nonlinear. The numerical methods 

show promise of incorporating a number of other factors. These 

factors, which are influenced in deformation behavior of soils 

and rocks, are physical structure, porosity, density, stress history, 

loading characteristics, existence and movement of fluids in the 

pores, time-dependent or viscous effects in the solid skeleton and 

the pore fluids, and geologic features. Moreover, the initial 

success of the finite element method has indicated that some of 

these factors have a more significant effect than had been 

expected (Mansor, 2005). 

 

Author Description of work 

Al-Mufty, (1997) Utilized partial differential equation for 

governing the mass-transport to assess the 

variation of gypsum content of the soil 

during dissolution by ground water flow. 

The bounding surface plasticity model 

was applied with some modifications to 

formulate the constitutive stress-strain 

relationship. Solving the problem by finite 

element method showed that the collapse 

amount depends on the initial water 

content and initial void ratio before 

wetting, and the shear strength parameters 

were affected by the leaching percentage 

and by the amount of gypsum in the soil. 

Al-Jubair, (2002) Studied the stress deformation of 

gypseous soils using the boundary surface 

plasticity model. The finite element 

method was used to solve equilibrium and 

continuity equations in coupled analysis. 

Then, he solved the continuity equation 

for steady state in order to calculate the 

pore water pressure needed in solving the 

partial differential equation of mass-

transport that used for describing the 

phenomenon of gypsum dissolution and 

its transport by flowing water. The 

adopted approach showed a good 

agreement between the results of the 

presented model and the experimental 

results, which were carried out on over-

consolidated gypseous samples, obtained 

from other authors. A continuous increase 

in settlement was observed when the 

leaching process continued. 

Al-Obaidi, (2007) presented a theoretical work to study the 

behavior of gypsouse soils. The computer 

algorithm solves the three equations 

equilibrium, flow and advection-

dispersion equations. She used some of 

the results obtained from the experimental 

work as input data in the developed 

computer algorithm. The results as 

compared with experimental works 

showed that there is a work relationship 

between dissolution of gypsum and time 

of leaching which affects displacement, 

pore water pressure and dissolved gypsum 

or concentration.  

Karkush (2008) developed a numerical model simulating 

the behavior of gypseous soils of different 

gypsum content and exposed to surcharge 

and water head at the same time. 

    The numerical model solves three 

partial differential equations equilibrium 

equations, continuity equations and mass-

transport equations at the specified time. 

The obtained results from the numerical 

model, which are the variation of 

dissolved gypsum and leaching strain, 

show more reliable results in agreement 

with those obtained experimentally using 

large scale Row cell. 

Namiq and Nashat 

(2011) 

examined the influence of leaching on 

volume change of gypseous soil by a 

laboratory testing program (One 

dimensional compression) were 

conducted in Rowe cells on relatively 

undisturbed soil samples from a site in 

northern Iraq. He found that conventional 

consolidation tests and interpretation 

procedures are not applicable to the 

gypseous soil investigation and derivation 

of a phenomenological expression that 

characterizes stress-strain time relations 

during leaching of the gypseous soil. 

 

 

III. CONCLUSIONS 

Some of the major conclusions include: 

1. The leaching of gypsum causes serious damages to 

structures that are constructed on gypseous soils. 
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2. The flow of water through the soil increased 

initially with time due to the enlargement of voids 

and then decreased due to the collapsing of soil 

structure until it reached a steady state condition.   

3. The strength parameters reduced due to leaching. 

The solubility of salts was proportional to the 

applied consolidation pressure. 

4. The leaching strain increased linearly with the 

increase of percentage of dissolved gypsum.  

5. The soil compressibility increases during the 

leaching due to the reduction in the cementing 

action of gypsum.  The coefficient of volume 

compressibility (mv) and the compression index 

(cc) reduced. 

6. The total volume change decrease with increasing 

the gypsum cntent  

 

 

REFERENCES 

[1] Al-Banna, L.A.A., (2004), "Effect of Soaking and Leaching on the 
Dissolution of Al-Dour Gypseous Soil", M.Sc. Thesis, Building and 
Construction Department, University of Technology, Baghdad, Iraq. 

[2] Al-Busoda, B.  S. (1999), "Studies on the Behavior of Gypseous Soil and 
Its Treatment during Loading", M.Sc. Thesis, Civil Eng. Dept. University of 
Baghdad. 

[3] Al- Qaissy, F. F. (1989), "Effect of Gypsum Content and Its Migration on 
Compressibility and Shear Strength of the soil ", M.Sc. Thesis, Building 
and Construction Department, University of Technology, Baghdad. 

[4] Alphen, J.G. and Romero, F.D.R. (1971): "Gypsiferous Soils: Notes on 
their   Characteristics and Management",   International Institute   for   Land   
Reclamation and Improvement, Bulletin 12, Wageningen, Netherlands. 

[5]  Al-Zgry, E.A., (1993): "The effect of leaching on lime stabilized gypseous 
soil". M.Sc. Thesis, Dep.of Civil Engineering, University of Mousl. 

[6] Al-Obaidi, A.L.M. (2007), "Gypseferous Soil Behavior by Finite Element 
Method", Ph.D. Thesis, Civil Eng. Dept., University of Baghdad. 

[7] Brenner,R.,Nutalaya,P.;Chilingraian,G. and Robertston, J. (1981): 
"Engineering  Geology of Soft Clay" in "Soft Clay Engineering", Edited by 
Brand and Brenner, Elsevier Scientific Publishing Company. Cited by El-
Rawi,1995 

[8] FAO Report (1990): "Managements of Gypsiferous Soils". Food and 
Agricultural Organization of the United Nations, Bulletin No.62, Rome. 

[9] Ismael, H.N. (1994), "The Use of Gypseous Soils", Symposium on the 
Gypseous   Soils and its Effect on Structures, N.C.C.L, Baghdad. 

[10] Karkush, M. O. , Al-Shakarchi ,Y. J. and Al-Jorany, A. N. (2008),  
"Theoretical modeling and experimental investigation of the leaching 
behavior of salty soils‖, ICCBT 2008 - E - (11) - pp123-138. 

[11] Namiq, L.I. and Nashat, I.H. (2001): "Influence of leaching on volume 
change of a gypseous soil". Geo-Frontiers 2011, ASCE, pp.2611-
2620. 

[12] Nashat, I.H. (1990): "Engineering Characteristics of Some Gypseous Soils 
in Iraq". Ph.D. Thesis, Civil Engineering Department, University of 
Baghdad. 

[13] Seleam, S. N., (1988), "Geotechnical characteristics of Gypseous Sandy 
Soil Including the Effect of Contamination with Some Oil Products", M.Sc. 
Thesis, University of Technology, Baghdad. 

 

AUTHORS 

First Author – Fauziah Ahmad, School of Civil Engineering, 

Engineering Campus, Universiti Sains Malaysia, 14300 Nibong 

Tebal,  Pulau Pinang, Malaysia 

Second Author – Md Azlin Md Said, School of Civil 

Engineering, Engineering Campus, Universiti Sains Malaysia, 

14300 Nibong Tebal,  Pulau Pinang, Malaysia 

Third Author – Lamyaa Najah, School of Civil Engineering, 

Engineering Campus, Universiti Sains Malaysia, 14300 Nibong 

Tebal,  Pulau Pinang, Malaysia 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               56 

ISSN 2250-3153  

www.ijsrp.org 

Management of NPA in the Commercial Banks in 

Odisha: An Empirical Analysis 

Dr Tanmaya Kumar Pradhan 

 
Asst. Professor,  Dept. of Economics, NM Institute of Engineering and Technology, Sijua, Patrapada, Khandagiri, Bhubaneswar,Orissa-7510019 

 
    Abstract- Higher level of NPA forced the banks to charge 

higher PLR and PLR related interest rates. This will attract high-

risk borrowers which, in turn, may result in higher level of non-

performing advances in future. Large borrowers are found to be 

the principal defaulters. Mismanagement or diversion of fund is 

also one of the main cause of NPA. The position of Orissa which 

was at the bottom of major states in June,1969 rose up to 11
th
  

position in June,1982. States like Bihar, Assam, Uttarpradesh and 

even West Bengal which were ahead of Orissa in 1969 came 

down to lower positions in bank population ratio, in June 1982. 

The study is based on primary data. The data has been analyzed 

by percentage method. The tool used to collect data from the 

bank officials was a structured questionnaire. Responses obtained 

from the 50 Bank Managers/ Senior officers. 

 

I. INTRODUCTION 

he Indian banking system, endowed with a large network of 

branches and wide range of financial instruments, has 

achieved considerable progress in the next two decades after 

Nationalization. The concept of banking had undergone a 

dynamic change in keeping with the need to achieve rapid socio-

economic progress. As against the traditional banking theory, a 

shift in the approach to lending from security-orientation to 

purpose-orientation also became a predominant concept during 

the period. Despite the overall progress made by the financial 

system, poor capital base, inefficient organizational structure, 

declining profitability and very high and ever-growing non-

performing assets (NPA) had become the major stumbling 

blocks in the banking sector during the post-nationalization 

decades. It was against this background that the Financial Sector 

Reforms became inevitable and were initiated in India. 

       Expansion of banking facilities in orissa had not made any 

progress before nationalization of 14 major commercial banks in 

1969. It was only after nationalization the commercial banks 

started to establish their branch in orissa. The number of 

branches of commercial banks including those of SBI was 187 in 

1971 which increased to 824 in1980. The bank deposit increased 

from Rs. 6.4 crores  in 1960 to Rs.99 crores by the end of 1974 

and Rs. 358 crores by the end of 1980. 

 

II. LITERATURE REVIEW  

      Sarda (1998) in an article on the strategies for reducing Non-

Performing Assets states that guidelines issued by the Reserve 

Banks non income recognition, asset classification and 

provisioning norms compelled banks in India not only to show 

the true financial picture in the balance sheet but also to take 

corrective steps for improving their loan portfolio. With the 

adoption of these guidelines banks are fully vigilant about the 

quality of their assets and several steps are being taken by them 

to reduce NPA. 

      On lok adalat as an effective forum for reducing NPA, 

Rao(1999) remarks that lok adalats have gained prominence over 

a period of time as a forum through which the 

disputes/statements among the parties are settled through an 

expeditious compromise settlement by adopting principles of 

justice, equity, faie play and other legal principles. 

      Baslas and Bansal (2001) in their study on banking sector 

reforms found that the level of NPA is a contentious issue and a 

vital parameter in the analysis of the financial health of banking 

industry. Public sector banks account for a higher level of NPA 

as they hold a higher share in lending, but contrary to general 

perception, the ratio of gross NPA to total advances and total 

assets has come down. 

      B.Satish Kumar (2008), in his article on an evaluation of the 

financial performance of Indian private sector banks wrote 

private sector banks play an important role in development of 

Indian economy. After liberalization the banking industry under 

went major changes. The economic reforms totally have changed 

the banking sector. RBI permitted  new banks to be started in the 

private sector as per the recommendation of Narashiman 

committee. The Indian banking industry was dominated by 

public sector banks. But now the situations have changed new 

generation banks with used of technology and professional 

management has gained a reasonable position in the banking 

industry. 

      It has also been viewed that banks lending policy could have 

crucial influence on non-performing loans (Reddy, 2004). He 

critically examined various issues relating to terms of credit of 

Indian banks. 

 

III. OBJECTIVES 

i) To study Bankers opinion on causes of NPA. 

ii) To analyze the steps to be taken to control NPA.  

iii) To examine the norms of the bank for loan processing. 

iv) To study bankers views on recovery of dues. 

 

IV. METHODOLOGY 

      The study is based on the primary data. The data has been 

analyzed using percentage method. The study is related to 

commercial banks in orissa, state covering six leading banks such 

as SBI, Bank of India, Punjab National Bank, ICICI Bank, 

Andhra Bank and Bank of India. The tool used to collect data 

T 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               57 

ISSN 2250-3153  

www.ijsrp.org 

82

96

78

86

82

76

0 20 40 60 80 100 120

Delay in Legal

Proceedings

Mismanagment of Fund

No Risk Assement

Willful Defaulters

Lack of Monitoring

Lack of Persuasion

from the bank officials was a structured questionnaire. Responses 

obtained from the 50 Bank Managers/ Senior officers. 

 

3.1 Bankers‘ Views on NPA  

 

Table 3.1: Bankers‘ Opinion on Cause of NPA 

 

Causes of  of NPA N  %  

Lack of Persuasion  38 76 

Lack of Monitoring 41 82 

Willful Defaulters 43 86 

No Risk Assessment 39 78 

Mismanagement of Fund by borrower 48 96 

Delay in Legal Proceedings 41 82 

N-Number 

 

      Data presented in Table 3.1 above reveals that as high as 96% 

of Bank Managers find the most important cause of NPA is the 

mismanagement or diversion of funds sanctioned to borrowers 

for specific projects. In other words, borrowers become 

defaulters in regular repayment of loan as they do not manage the 

money properly, thereby make their projects sick; and hence 

NPA at Banks grow. 

      In complementing to this cause a high significant proportion 

of 86% of Bankers subscribed to the view that ―willful 

defaulters‖ are the cause for NPA.  

      Bankers in large proportions blamed their own system and 

that of the legal system. As high as 76% of respondents pointed 

out that Bankers usually do not persuade the borrowers to make 

regular repayments. Once a loan is given or taken both ends are 

relaxed. Neither the borrower is pressurized or persuaded to pay 

the installments on schedule time; nor the Banker take any 

immediate measures. However, bank officers feel strongly that 

persuasion is an important tool to improve upon repayment, and 

reduction of NPA.  

      The borrower feels more relaxed if s/he is not persuaded for 

defaulting repayment. Similarly, 86% of Bank Officers agreed 

that monitoring system in the Banks is not up to the mark. 

Surprisingly 78% of respondents pointed out that the ―Risk 

Assessment‖ aspect is highly neglected by the Banks.  

      The above findings with regard to ―Causes of NPA‖ are 

illustrated in Figure 3.1.    

 

Fig.3.1 Banker‘s View on Causes of NPA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       The next question to the bank officers was to know their 

views on steps taken by them for recovery of NPA. As would be 

seen from the table below, 72% of respondents revealed that 

Banks should take caution and care during the loan processing 

stage in order to avoid NPA later. Similarly, the Recovery Cell 

need to be strengthened, said as high as 86% of the respondents, 

to reduce the NPA ratio. A significant 74% bank officers were of 

the opinion that if the Performing Assets are monitored 

meticulously, the NPA position would be improved. Vigorous 

follow-up is necessary at the Branch Level, commented 78% 

respondents.  

       It was the opinion of as high as 92% of Bank Officers to go 

for out-of-court settlement than taking legal actions against 

defaulters, as the matter takes a long time and NPA grows further 

than getting resolved.  

 

Table 3.2: Steps to be taken by Banks to Control NPA 

 

Steps to be taken N  %  

Caution & Care during Loan Processing 36 72 

Strengthening of Recovery Cell 43 86 

Monitoring of Performing Asset 37 74 

Out-of-Court Settlement 46 92 

Vigorous Follow-up at Branch Level 39 78 

N-Number 

 

        The above findings, with regard to steps to be taken for 

managing NPA properly, are illustrated in Figure 3.2 below. 

 

Fig.3.2 Steps to be taken to control NPA 

 

 

 

 

 

 

 

 

 

 

      Nearly three-quarter of the bank officers have indicated here 

before that caution and care need to be taken while processing 

loan applications in order to avoid possible NPA in future. In this 

context the respondents were asked to indicate their views about 

the norms of the bank for loan processing. Their response has 

been summarized in the Table 3.3, and illustrated in Figure 3.3. 

 

Table 3.3: Norms of the Bank for Loan Processing 

 

Norms N  %  

Merit & Feasibility of Project 41 82 

Credibility of Borrower 33 66 

Technical & Financial Viability 46 92 

Managerial Efficiency of Client 21 42 

N-Number 
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Fig. 3.3: Norms of Loan Processing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       A closer look at Table 3.3 and the corresponding Figure 3.3 

would reveal that almost all bankers (92%) give stress on 

technical and financial viability aspects of the loan proposal need 

to be evaluated properly. Unless this is done, the project will not 

make profit; hence the entrepreneurs will become defaulters. 

Similarly, 82% bankers point out that the merit of the project is 

more important than the credibility of the borrower (66%) or the 

managerial efficacy of the borrower (42%).  

       Since the bank officers seemed to be more concerned about 

the control of NPA at the loan processing stage, it was pertinent 

ascertain whether bankers/banks have ever made any evaluation 

of the possible causes of NPA. As would be seen from the 

following Table3.4, 66% informed that there was no evaluation 

done in the past. 

 

Table 3.4: Evaluation of the Causes of NPA 

 

Evaluation N % 

YES 17 34 

NO 33 66 

 

        In respect of ―who are the main defaulters‖ the study 

gathered the following information (Table 3.4). It was observed 

that there are few defaulters in ―small borrower‖ segment (14%) 

and ―medium borrower‖ segment (28%). In the ―large borrower‖ 

segment there is large number of defaulters (58%).  This position 

is illustrated in Figure 3.3. 

 

Table 3.4: Main Defaulters of the Bank 

 

Defaulters N % 

Small Borrowers 7 14 

Medium Borrowers 14 28 

Large Borrowers 29 58 

 

          

Fig. 3.3 Main Defaulters of the Bank 

 

 

 

 

 

 

 

        It is generally believed that there are many borrowers who 

are willful defaulters. In spite of the fact that their projects run 

successfully and profitably, they do not repay loans regularly. 

Whenever there is pressure from the bank, they avoid paying 

installments, and take undue advantage of the slackness in the 

system. The opinion of the bankers in this regard is presented 

below. As would be observed from Table 3.5, as high as 82% of 

the bank officers subscribe to such view.  

 

 

Table 3.5: Opinion of Bankers on Willful Defaulters 

 

Willful Defaulters N % 

YES 41 82 

NO 9 18 

 

        How do bankers handle proper recovery of loans? Opinion 

of bankers, summarized in Table 3.6, indicate that there are three 

effective ways. Only 20% of respondents point to soft ways like 

persuasion; 56% feel that out-of-court settlement is the best 

method to recover loan dues, while only 24% favour legal 

action. The findings reveal that a significant majority are in 

favour of out-of-court settlement than finding a solution in the 

court for a simple reason that they find the legal system is largely 

ineffective in solving the NPA problem as it takes years and 

years to find a settlement. On the other hand, only a few bank 

officers find persuasion as an effective mechanism. Figure 3.4 

display their opinion.  

 

 

Table 3.6: Opinion on Recovery of Dues 

 

Recovery of Dues N % 

By Persuasion 10 20 

By Out of Court Settlement 28 56 

Through Legal Action 12 24 

 

 

Fig.3.4: Preferred Means of Recovery 

 

 

 

 

 

 

 

 

 

 

 

 

        The study also found that most Bankers (82%) feel that the 

Law of the country is a stumbling block to recover NPA. When 

legal actions are taken against willful defaulters, it takes very 

long time. At the same time defaulters develop complacency and 

feel more relaxed; and many of them win the case at the end.  
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Table 3.7: Bankers‘ Views of Law as a Stumbling block 

 

Law as a Stumbling block N % 

YES 41 82 

NO 9 18 

 

       The issue of NPA is also further complicated by political 

pressure on the banks to sanction loans to undeserving 

borrowers, having non-viable projects. As would be seen from 

the following table, as significant as 76% bank officers have 

subscribed to this view. 

 

Table 3.8: Bankers‘ Views on Political Patronage 

 

Political Patronage as a cause for 

NPA 

N % 

YES 38 76 

NO 12 24 

 

       A lot of policy-related problems have been found in public 

sector banks. For Example, the government of India had given a 

massive wavier of Rs. 15,000 Crores under the Prime Minister-

ship of Mr. V. P. Singh, for rural debt during 1989-90. This was 

not a unique incident in India and left a negative impression on 

the payer of the loan. Poverty elevation programs like IRDP, 

RREP, SEPUP, JRY, PMRY, etc., failed on various grounds in 

meeting their objectives. The huge amount of loans, granted 

under these schemes, were totally unrecoverable by banks due to 

political manipulation, misuse of funds and non-reliability of 

some sections of target beneficiaries. Loans given by banks are 

their assets and as the repayment of loans were poor. The quality 

of these assets were steadily deteriorating. Credit allocation 

became 'Lon Melas', loan proposal evaluations were slack and as 

a result repayments were very poor. Majority of Bank officers 

(58%), however, did not agree fully to government policies 

contributing to growth of NPA (Table 3.9); rather it is the 

inefficiency of the banking system in the management of NPA. 

 

 

Table 3.9: Government Policies responsible for NPA 

 

Govt. Policies responsible N % 

YES 21 42 

NO 29 58 

 

        The Indian banking sector is no more facing a serious 

problem of NPA. The extent of NPA during recent years is 

comparatively lower in public sectors banks. A few banks have 

achieved near zero GNPA ratios; a large number of public sector 

banks are having GNPA ratio of 1% to 2%.  

        To improve the efficiency and profitability, various steps 

have been taken by government as well as the banks themselves 

to reduce the NPA. It is highly impossible to have zero 

percentage NPA; but banks are trying to reduce NPA status to 

near zero, and it may be feasible in next few years. 

 

 

V. FINDINGS: 

       i) On the demand side mismanagement or diversion of funds, 

willful default and flaw in the legal system accounts for NPA. 

       ii) 92% of Bank officer‘s prefer out of court settlement than 

taking legal actions against defaulters, as the matter takes a long 

time and NPA grows further than getting resolved. 

       iii) Solutions for checking NPA lie in caution and care 

during loan processing, strengthening of recovery efforts, 

monitoring of performing assets, out of court settlement etc. 

21.92% of banks stress on proper assessment of technical & 

financial viability of project before granting loans for the same. 

       iv) Large borrowers are found to be the principal defaulters. 

       v) The percentage of willful defaulters was found to be 82%. 

 

VI. CONCLUSION 

       To tackle the growing problem of NPA the views and 

suggestions of the branch managers should be given due 

importance while framing the credit policy of a bank. Another 

major hurdle in the way of efficient functioning of banks has 

been the sluggish legal system of our country. It was therefore, 

the opinion of as high as 92% of Bank Officers to go for out-of-

court settlement than taking legal actions against defaulters, as 

the matter takes a long time and NPA grows further than getting 

resolved. Banks should take little more care in assessing the 

creditworthiness of the borrowers and taking measures for 

checking mismanagement of funds by them. 
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    Abstract- The effluents from City drainage play a vital role in 

toxicating the River water quality. Hence the present study was 

undertaken to characterize the physicochemical parameters and 

comparative study of water samples of Hasdeo River barrage 

near Seepat NTPC & Torva dam of Arpa River in Bilaspur city. 

Evaluation of physicochemical parameters was carried out to 

assess the quality of River water, each parameter was compared 

with the standard desirable limit of that parameter in drinking 

water as prescribed by different agencies. A systematic 

calculation was made to determine the values of the observed 

parameters were worked out. Suitable suggestions were made to 

improve the quality of River water of Bilaspur Region. 

 

 

    Index Terms- Physicochemical analysis, River Water, 

Correlation Analysis, Bilaspur. 

 

I. INTRODUCTION 

ater is the commonest fluid in nature. Water is also a vital 

resource for agriculture, manufacturing and other human 

activities. In urban areas, the careless disposal of industrial 

effluents and other wastes in rivers & lacks may contribute 

greatly to the poor quality of river water [1-5]. Most of the rivers 

in the urban areas of the developing countries are the ends of 

effluents discharged from the industries. Asian countries 

experiencing rapid industrial growth and this is making 

environmental conservation a difficult task[6].  

        The quality[7,8] of ground water is the resultant of all the 

processes and reactions that act on the water from the moment it 

condensed in the atmosphere to the time it is discharged by a 

well desirable limit of water quality parameters in drinking water 

prescribed by different agencies is shown in Table 1. In Bilaspur 

industrialization and urbanization have major impact on river 

water environment. Both surface and subsurface water sources 

are getting polluted due to developmental activities. The 

effluents from the Seepat NTPC plant and drainage system of 

Bilaspur city greatly distress the geochemistry of the soil. The 

discharged chemicals interact with river water and alter the pH 

and other water quality parameters the social relevance of the 

problem has encouraged us in carrying out this work.  
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Table 1.  Drinking water quality standards 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

Parameters 

 

ISI                             WHO                      ICMR                            BIS  

             HDL     MPL               HDL     MPL           HDL       MPL               HDL     

MPL  

 

pH                                              

TDSmg/L                                    

Ca, mg/L                                   

Chloride, mg/ L                       

TH, mg/L                                 

Alkalinity,mg/L                    

BOD  

COD, mg/L               

               

              6.5-8.5 7 .0 -8.5     6.5 -9.5  7.0-8.5       6.5 -9.2     7.0 -8.3         8.5 -9.0 

500      2000           -               -                500            1500            500     200 

-         75              -                75              -                -                      -     75 

-        250              -               250             -            250                 -        250  

300        600            200           600           300         600             200    600                                                                                                                                                                                                                                                                                   

              200         600             -              120              -                -              200     600 

                30          -                 -                 30              -             30              -           30  

             150             255          -              255             -              -               150    255  

        

           HDL -Highest Desirable Level;  MPL -Maximum Permissible Level;    BIS -Bureau of 

IndianStandard;    ICMR -Indian Council of Medical Research; WHO -World Health Organisation; ISI-Indian 

Standard Institute; TDS-Total Dissolved Solids; TH-Total Hrdness; BOD-Biological Oxygen Demand; COD 

Chemical Oxygen Demand.        

        The quality of river water has been assessed by comparing each parameter with the standard desirable 

limit of that parameter in drinking water as prescribed by different agencies and sources.  
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II. EXPERIMENTAL 

 

Study area  

         The physicochemical parameters of river water Hasdeo 

near NTPC SEEPAT and Arpa near Torva Dam were studied. 

The water was collected from the river located in Bilaspur 

region. Preparation of water samples the samples were collected 

in clean polythene bottles without any air bubbles. The bottles 

were rinsed before sampling and tightly sealed after collection 

and labeled in the field The temperatures of the samples were 

measured in the field itself at the time of sample Collection. The 

samples were kept in refrigerator maintained at 40C.  

 

Analysis of water sample  

         Analysis was carried out for various water quality 

parameters such as pH, conductance, total dissolved Solids, total 

suspended solids, total hardness, total alkalinity, calcium, iron, 

biological oxygen demand and chemical oxygen demand (COD) 

as per standard procedures.  

 

Determination of water quality parameters  

         The water quality parameters analyzed were; pH-measured 

using standard pH meter, total Dissolved solids (TDS) by 

standard methods, calcium content by EDTA titrimetric method, 

chloride content by argentometric method, total hardness (TH) 

by EDTA titrimetric method, P and M alkalinity, BOD by 

dissolved oxygen loss method and chemical oxygen demand 

(COD) by potassium dichromate method.  

 

III. RESULTS AND DISCUSSION 

         The results of the physicochemical analysis of the river 

water samples HW and AW collected from Hasdeo river barrage 

near NTPC Seepat and Arpa river from Torva dam Bilaspur are 

shown in Table 2.  

pH  

         pH is considered as an important ecological factor and 

provides an important piece of information in many types of 

geochemical equilibrium or solubility calculation. pH is an 

important parameter in water body since most of the aquatic 

organisms are adapted to an average pH and do not withstand 

abrupt changes. The pH values fluctuated between 7.2 to 8.3 

(Table 2). The limit of pH value for drinking water is specified5 

as 6.5 to 8.5. The pH shows slightly alkaline trend. Generally pH 

of water is influenced by geology of catchments area and 

buffering capacity of water.  

 

Temperature  

         The temperature was found to be in the range between 28.2 

to 27.6oC during study. The higher value of water temperature 

observed in the present study could be attributed to the early 

summer months prevailed during the period of investigation.  

Total alkalinity  

         The standard desirable limit of alkalinity6 in potable water 

is 120 mg/L. The maximum permissible level is 600 mg/L. The 

value of alkalinity for HW samples is 50 and for the AW is 

200.The water sample of Hasdeo River shows lower value. The 

value of alkalinity in water provides an idea of natural salts 

present in water. The cause of alkalinity is the minerals which 

dissolve in water from soil. The various ionic species that 

contribute to alkalinity include bicarbonate, hydroxide, 

phosphate, borate and organic acids. These factors are 

characteristics of the source of water and natural processes taking 

place at any given time6 . not have proper drainage system. They 

discharge the waste waters into the soil. This may lead to 

increase in alkalinity of ground water in these areas.  

 

Chloride  

         Chlorides are important in detecting the contamination of 

ground after by waste water. The permissible limit5 of chloride 

in drinking water is 250 mg/L. The values of chloride observed 

in S1, S2, S3 and S4 were very low i.e. within the permissible 

limit, whereas the chloride value observed in S5 was well above 

the standard desirable limits prescribed by WHO (1984). The 

presence of chloride in slightly higher amounts in S5 may be due 

to natural processes such as the passage of water through natural 

salt formations in the earth or it may be an indication of pollution 

from industrial or domestic use.  

 

Total hardness (TH)  

         WHO has specified the total hardness to be within 200 

mg/L of CaCO3. Regarding total hardness fluctuating trends in 

its value were observed in all the 5 stations. The observed total 

hardness values were well within the limits. Hasdeo water 

samples have comparatively low TH value (64-65mg/L) than 

Arpa water samples (195195.6 mg/L).  
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Table 2. Comparison of physicochemical parameters of river water samples of Bilaspur region with standard values WHO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calcium  

         Calcium concentrations were found to vary from 7 to 71 

mg/L. The upper limit of calcium concentration for drinking 

water is specified as 75 mg/L (WHO). The calcium hardness 

observed in all the 3 samples of Hasdeo  river water are well 

within the desirable limits with a minimum of 49 mg/L and for 

S4,S5 and S6 has observed higher values 112.8-113.2 mg/L..  

 

Biological oxygen demand (BOD)  

         The observed BOD values for Arpa river water samples 

were found four times greater than that of Hasdeo river water 

sample 4.4mg/L. The permissible limit for drinking water is 

30mg/L. BOD values were observed within the limit for all the 

samples.  

 

Chemical Oxygen demand (COD)  

         Chemical oxygen demand determines the oxygen required 

for chemical oxidation of organic matter. COD values convey the 

amount of dissolved oxidisable organic matter including the non-

biodegradable matters present in it. The observed COD values in 

all the 6samples are varying from 3.2-14.1mg/L. The permissible 

limit of COD for drinking water is 255 mg/L. Hence the 

observed COD values in all the 6 samples are well within the 

desirable limit.  

 

IV. CONCLUSION 

         The analysis of the water quality parameters of River water 

from two different rivers in Bilaspur region shows that the pH, 

chloride ion, TDS, BOD and COD values are well within the 

permissible limits for the samples from Hasdeo water is due to 

the barrage water free from rural and urban drainage system. But 

the Calcium hardness of Arpa water sample was well above the 

desirable limit and the average of alkalinity has exceeded the 

desirable limits.The Alkalinity is caused mainly due to OH, CO3 

andHCO3 ions which are due to improper drainage system of the 

city area In conclusion from the results of the present study it 

may be said that the river water of its though fit for domestic and 

drinking purpose need treatments to minimize the contamination 

especially the Calcium and alkalinity. It indicates that the Arpa 

water is highly polluted and unsafe for domestic purpose.  
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Parameters 

Hasdeo water Samples 

S1       S2         S3 

Arpa water Samples 

   S4              S5        S6  

 

WHO 

 

 

pH 

TDS mg/L 

Ca, mg/L 

Chloride, 

mg/L 

TH, mg/L 

Alkalinity,mg/

L 

BOD 

COD, mg/L 

 

 

     8.3       8.0         8.2 

     117.4   116.9     117.2 

     50         49           50 

    68.4      68.2        68.1 

     64         65           64 

     50          50          50 

     4.4         4.2       4.4 

    3.2         3.4        3.4 

 

 

   7.4          7.2        7.5         

   368.8    368.0   368.72 

    113.0  112.8   113.2   

   210.4   210.4     210.4 

    195     195        195.6 

   200      200         200   

    16.0   16.2          16.1   30 

    14        14          14.1   

 

  7.0-8.5 

  500 

   75 

  250 

  200 

  120 

  30 

  250 
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    Abstract-  Background- The aim of this study was to evaluate 

the lipid abnormalities associated with different stages of 

albuminuria and also examine role of ApoB lipoprotein as a 

predictor of early diabetic nephropathy in type 2 diabetic 

patients. 

Methods and Results- A total 100 diabetic patients (58 men and 

42 women) with mean age group 59.15±10.4 years were studied. 

Normoalbuminurea (n=36), microalbuminurea (n=42) and 

macroalbuminurea (n=22) were defined as <30, 30-299 and >300 

mg/day respectively. Lipid parameters included, total cholesterol, 

triglyceride (TG), high and low density lipoprotein cholesterol, 

apolipoproteins A1, and Apo B. Result showed that Apo B 

differed significantly (P<0.05) between normoalbuminurea and 

micro and macroalbuminurea. Triglyceride increases 

progressively with increasing albuminurea. In multivariate 

logistic regression analysis, with 24 hours urinary albumin levels 

was dependent on triglyceride, total cholesterol, HDL, LDL, 

VLDL, Apo-B, Apo-A1 , Apo-B/Apo-A1 and  for triglyceride, 

none of the other variables were significantly associated with the 

outcome. The model had an excellent explanatory power 

(r
2
=0.674).  

Conclusion-. In conclusion during the development of diabetic 

nephropathy  atherogenic lipoproteins may play significant role. 

Apo B was associated with the early development of 

microalbuminuria and remained elevated throughout the course 

of abnormal albuminuria. Apo-B/Apo-A1ratio may be early 

indicator of diabetic nephropathy.  

 

 

    Index Terms- Type 2 diabetes, Nephropathy, Apo A1, Apo B, 

Apo-B/Apo-A1 

 

I. BACKGROUND AND OBJECTIVES 

iabetes mellitus (DM) is a metabolic disorder, of which the 

number of patients is rapidly increasing worldwide due to 

several conditions such as aging, westernization, and increasing 

prevalence of obesity and physical inactivity every year. 

Particularly, it is one of the major treatment-requiring diseases 

nowadays.  The prevalence of diabetes mellitus is growing 

rapidly worldwide and is reaching epidemic proportions
 
.
1,2

 It is 

estimated that there are currently 285 million people with 

diabetes worldwide and this number is set to increase to 438 

million by the year 2030.
3 

        According to world diabetes Atlas, India is projected to 

have around 51 million people of diabetes.
4 

The prevalence 

diabetes is traditionally known as ―silent disease‖ exhibiting no 

symptoms until it progresses to severe target organ damage.
5
 

Diabetes related life threatening complications were worldwide 

approximately 6% of total global mortality, accounting for 3.8 

million deaths in 2007
6
. Diabetic population is predisposed to an 

increased risk of both micro and macrovascular complications 

and some 50% of people with diabetes die of cardiovascular 

disease.
7
 Age adjusted mortality rates among diabetics is 1.5 to 

2.5 times higher than general population.
8
  

        Diabetic patients are also known to be at increased risk of 

dyslipidemia which can contribute to the higher morbidity and 

mortality.
9
 Dyslipidemia in diabetes is characterized by elevated 

triglycerides, low high density lipoprotein (HDL) cholesterol 

levels, and increased low density lipoprotein (LDL).
10

  There are 

four major groups of lipoproteins that are known, namely 

chylomicrons, very low density lipoprotein (VLDL), low density 

lipoprotein (LDL) and high density lipoprotein ( HDL).The 

protein moiety of a lipoprotein is known as apolipoprotein which 

can be of different types with different functions . Apo B is the 

major protein component of VLDL and LDL in serum, forms an 

important part of their structure, while Apo A1 is a major protein 

component of HDL
 
.
11

 

        Microalbuminuria, an early marker of diabetic nephropathy, 

is an independent risk factor for cardiovascular disease. 

Microalbuminuria is excretion of  albumin  30 to 300 mg/day in a 

24 hour urine collection or 30 to 300 µgram/mg creatinine in a 

spot collection. Diabetic nephropathy is characterised by 

progressive increase of urinary albumin excretion rate (UAER). 

The increased levels of urinary albumin excretion may represent 

a more generalised vascular injury alone. During the past decade, 

the incidence of end stage renal disease has risen dramatically, 

primarily due to an increase in the incidence of diabetes.  

        The presence of microalbumin in the urine of persons with 

type 2 diabetes is perhaps the most important early signal 

heralding the onset of systemic vasculopathy and associated with 

target organ damage ( Brain, heart and kidney).
12

 

Microalbuminuria  also identifies  patients  who need more 

rigorous cardiovascular risk management, especially more 

intensive blood pressure control, strict attention to glycemic 

control and lipid level. Interestingly it has been suggested that 

hyperglycemia, hypertension, and dyslipidemia cause disorders 

of albumin excretion rate by damaging the podocyte and slit 

diaphragm protein scaffold with overproduction of and 

extracellular release of oxygen radical species at the glomerular 

level.
13

  

        Diabetic nephropathy is the leading cause of diabetes related 

morbidity& mortality.Microalbuminuria is considered to be 

D 
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earliest marker of nephropathy.
14

 There are evidences which link 

microalbuminuria to atherogenesis.
15

 Diabetes is also associated 

with alteration in the amounts of several classes of lipoproteins 

and apolipoproteins, the specific action of which can affect the 

development of vascular disease and nephropathy in patients 

with diabetes. Apolipoprotein B (ApoB), the main surface 

protein on LDL particles, and LDL-C and Apolipoprotein 

A1(Apo A1), the main surface protein on HDL particles are 

respectively, positive and negative risk factors for coronary heart 

disease and atherogenesis.
16

 There is paucity of literature on this 

context. So this study was planned to observe correlation of Apo 

B /ApoA1 ratio in context of diabetic nephropathy patients. 

 

II. MATERIAL AND METHOD 

        The present study was a cross sectional study done over a 

period of one year in the Department of Medicine, King George 

Medical University, Lucknow  India from August 2009 to July 

2010. Patient having type 2 diabetes mellitus, attending diabetic 

clinic and admitted in medical ward of Gandhi Memorial & 

Associated Hospital and fulfilling the inclusion criteria were 

enrolled in the study. After written informed consent 100 patients 

were studied. The study was approved by the Institutional ethic 

committee of, King George Medical University Lucknow to use 

human subject in the research study. 

        Patient with duration of diabetes for 5 years or more with 

GFR more than 60 ml/min were included in the study. Subject 

not fulfilling the above mentioned criteria, proteinuria due to 

other causes like urinary tract infection, congestive heart failure, 

pregnancy and patients on Angiotensin Converting Enzyme 

Inhibitor (ACEI) / Angiotensin Receptor Blocker (ARB), lipid 

lowering drugs were excluded from the study. After detailed 

history and thorough physical examination, relevant 

investigations were done. 

        A 24 hour urine sample was collected in a five litre clean 

plastic container. All the subjects were provided with a labelled 

container containing 5 ml toluene as preservative and a bag in 

which to carry the container. The patients were instructed to 

refrain from exercise at least 24 hours before urine collection 

which was started in the morning at 8:00 Am. After discarding 

the first voided urine sample, then all the urine of day and 

overnight was added to the specimen container till the next 

morning at 8:00 Am was subjected for measurement of 

microalbuminuria. Microalbuminuria was measured by 

Nephalometry method. On the basis of 24 hours urinary albumin, 

patients were divided into three groups. Normoalbuminuria, 

albumin excretion less than 30 mg/24 hour, microalbuminuria 

having albumin levels between 30-300 mg/24 hour, and 

macroalbuminuria were above 300 mg/24 hour. Creatinine 

clearance rate (Ccr, ml/min ) was calculated from the Cockcroft 

– Gault formula as: [(140-age in years )×body weight in kg/ 72 × 

serum creatinine in mg/dl)]. For women, the values were 

multiplied by 0.85. 

        About 5 ml of venous blood were drawn under aseptic 

precautions, in a sterile bulb from selected subject after a period 

of overnight fasting; serum was separated by centrifugation and 

used for analysis. Serum lipid profile which includes 

triglycerides (TG), total cholesterol (TC), high density 

cholesterol (HDL-C) were measured by enzymatic method and 

serum low density cholesterol (LDL-C) and very low density 

cholesterol (VLDL-C) were calculated by using Friedwald 

formula (LDL-C=TC (HDL-C + TG/2.2).
24

 Lipid profile was 

analyzed by using ERBA kits in microlab semi analyzer of 

MERK Company, all the reagents used in the estimation were of 

analytical grade. Serum apolipoprotein A1 (ApoA1) and 

apolipoprotein B (ApoB) were measured by Nephelometry 

method from random blood samples of the patients. This method 

is based upon a comparison of the intensity of light scattered by 

the sample under certain defined conditions with the intensity of 

light scattered by a standard reference suspension.  The higher 

the intensity of scattered light, higher the turbidity. A standard 

suspension of Formazin is used for calibration.
 
 

        Age, sex, body mass index ( BMI), duration of diabetes, 

history of hypertension, smoking, systolic blood pressure ( SBP), 

diastolic blood pressure ( DBP), blood urea , serum creatinine , 

fasting plasma glucose ( FPG), glycosylated haemoglobin 

(HbA1c), were treated as potential confounder. 

        Blood pressure was measured in the right arm after 20 

minute rest on a sitting position with a standard mercury 

sphygmomanometer. Body height in centimetres and body 

weight in kilograms ( kg) were measured with light clothes and 

bare feet , and BMI in kg/m
2
 was calculated. Blood urea, serum 

creatinine and plasma glucose levels were measured on an 

automatic biochemistry analyzer (Transasia GM360 India ). All 

the reagents used in the estimation were of analytical grade. 

HbA1c was measured by means of boronate affinity 

chromatography.  

 

III. STATISTICAL ANALYSIS 

        The data were entered in MS-Excel program and descriptive 

statistics were given in the form of mean±SD along with median, 

if indicated for quantitative variables and proportion for 

qualitative variables. Wherever needed, the quantitative variables 

were categorized and categorical description were given. The 

significance of the association between two categorical variables 

was tested by 
2
 statistics.  The magnitude of the risk of the 

exposure variables for nephropathy VS control was expressed as 

Odds ratio (95%CI). Fisher‘s exact test was used for risk 

association calculation and corresponding exact OR and p values 

were reported. The comparison of means for the normally 

distributed data between two groups was done by using two-

sample t-test and correction for unequal variance was applied, if 

required. If data were not normally distributed Mann-Whitney 

test was applied to test the difference between two central 

measures. The comparison of means for the normally distributed 

data among three groups was done by using oneway analysis of 

variance (ANOVA). If data were not normally distributed or the 

variance was not homogenous across groups Kruskal Wallis test 

was applied to test the difference among central measures. 

Normalcy of data distribution was tested prior to carrying out any 

statistical tests. Data were analysed using statistical software 

package, STATA 11.1 and the difference was considered to be 

significant if ‗p‘ value was found to be <0.05. 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               68 

ISSN 2250-3153  

www.ijsrp.org 

IV. RESULTS 

       A total of 100 type 2 diabetic patients were studied. Table 1 

shows base line characteristics. In type-2 diabetes mellitus 

patients included in the study mean age was 59.1510.4 years. 

Patients of  macroalbuminuria group (n=22) belonged to higher 

age 63.458.99 years as compared to those in normoalbuminuria, 

(n=36)58.1410.32 years and microalbuminuria group (n=42) 

57.7610.87  years.  

        The duration of diabetes mellitus was highest in 

macroalbuminuria group 11.934.14 years followed by 

microalbuminuria group 8.695.78 years and least in 

normoalbuminuria group 6.251.53 years. (p<0.001) 

        Glomerular filteration rate (GFR ) in study subject was  

between 60  to 123.9 ml/min. Mean value was 83.61 18.1 

ml/min. In normoalbuminuria group mean GFR was 83.47 

17.68 ml/min, in microalbuminuria group it was 83.2419.66 

ml/min and in macroalbuminuria group it was 84.54  16.3) 

ml/min. 

        The 24 hours urinary albumin value among the patients 

included in the study was 17.085.77 mg/24 hours in 

normoalbuminuria group, 139.8577.21 mg/24 hours in 

microalbuminuria group, 405.76153.86 mg/24 hours  in 

macroalbuminuria group. (p<0.001) 

        Mean waist circumference among was 86.5010.75 in 

normogroup, 99.0512.16 in microgroup and 96.5510.72 in 

macrogroup. (p<0.001) 

        Mean hip circumference was 91.215.56 in normogroup, 

95.828.16 in microgroup, 91.186.05 in macrogroup 

respectively. (p=0.005) 

        Mean waist hip ratio was 0.940.11 in normogroup, 

1.030.12, in microgroup, 1.050.09 in macrogroup respectively. 

(p<0.001) 

Mean Apo-B/Apo-A1 level was 1.27.  Out of hundred patients 

fifty eight (58%) have raised Apo-B/Apo-A1 ratio, as shown in 

Table 3, in normoalbuminuria group 8.4% (3 out of 36), in 

microalbuminuria group 85.72% (36 out of 42), and in 

macroalbuminuria group 86.4% (19 out of 22). These differences 

were statistically significant (p <0.001).  

        Demographic, Clinical and Laboratory Data of patients in 

three subgroups of albuminuria are shown in Table 1. In addition 

to age, BMI, waist hip ratio,GFR were selected as potential 

confounder for adjustment in the logistic regression analysis. 

Blood urea and serum creatinine were not selected because they 

were highly associated with creatinine clearance, and history of 

hypertension was not selected because of its association with 

systolic blood pressure. 

 

 

 

Table 1: Demographic, Clinical and Laboratory Data of patients in three groups 

 

SN Variable Normo (n=36) Micro (n=42) Macro 

(n=22) 

Significance of 

difference 

1. Mean Age±SD (Range) in 

years 

58.14±10.32  

(40-84) 

57.76±10.87 

(40-83) 

63.45±8.99 

(45-80) 

F=2.482; p=0.089 

2. Female:Male 8 (22.2%):  

28 (77.8%) 

23 (54.8%): 

19 (45.2%) 

11 (50.0%): 

11 (50.0%) 


2
=9.167; 

p=0.010 

3. Mean Duration of DM 

±SD (Range) in years 

6.25±1.53 (5-

14) 

8.69±5.78 (5-

40) 

11.93±4.14 

(7-20) 

F=11.853; 

p<0.001 

5. Positive family history 5 (13.9%) 17 (40.5%) 18 (81.8%) 
2
=26.621; 

p<0.001 

6. Hypertension 7 (19.4%) 27 (64.3%) 19 (86.4%) 
2
=28.251; 

p<0.001 

7. Smoking     

CM 0 (0%) 0 (0%) 2 (9.1%) 
2
=14.131; 

p=0.028 CS 4 (11.1%) 11 (26.2%) 4 (18.2%) 

FS 3 (8.3%) 4 (9.5%) 5 (22.7%) 

NS 29 (80.6%) 27 (64.3%) 11 (50.0%) 

9. Alcohol use 5 (13.9%) 8 (19.0%) 3 (13.6%) 
2
=0.511; 

p=0.778 

10. Daily intake of 

vegetables/ fruits 

28 (77.8%) 24 (57.1%) 5 (22.7%) 
2
=16.885; 

p<0.001 

11. Non-vegetarian diet 11 (30.6%) 25 (59.5%) 16 (72.7%) 
2
=11.372; 

p=0.003 

12. Regular physical activity 29 (80.6%) 13 (31.0%) 5 (22.7%) 
2
=25.819; 

p<0.001 

14. Mean BMI±SD 23.78±2.13 28.45±4.22 30.15±3.44 F=28.833; 

p<0.001 

15. Mean waist 

circumference±SD 

86.50±10.75 99.05±12.16 96.55±10.72 F=12.543; 

p<0.001 
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16. Mean hip 

circumference±SD 

91.21±5.56 95.82±8.16 91.18±6.05 F=5.507; p=0.005 

17. Mean WHR±SD 0.94±0.11 1.03±0.12 1.05±0.09 F=8.968; p<0.001 

18. Mean FBS±SD 114.63±35.79 154.40±57.91 145.82±36.47 F=7.291; p=0.001 

19. Mean HbA1c±SD 6.77±0.59 8.55±1.36 9.16±1.60 F=32.863; 

p<0.001 

Data are expressed as mean ±SD or %, p value for one way ANOVA p<0.005 

 

          A positive correlation between 24 hour urinary albumin  excretion and Apo-B/Apo-A1 ratio was observed . Apo-B/Apo-A1 

ratio gradually increases with increasing proportion of urinary albumin  excretion (r = 0.788, p <0.001). TG differed significantly 

among the three subgroup of albuminuria but statistically significant (p <0.001) .( Table 2 and 3) 

 

Table- 2 Lipid Profiles of Three Groups 

 

SN Variable Normo (n=36) Micro (n=42) Macro (n=22) Significance of 

difference 

1 Mean TG±SD 132.98±43.92 203.47±87.29 185.50±47.00 F=11.394; 

p<0.001 

2. Mean TC±SD 129.57±29.50 165.90±36.41 194.47±30.56 F=28.249; 

p<0.001 

3. Mean HDL±SD 34.86±9.19 30.33±7.84 29.60±8.05 F=3.802; p=0.026 

4. Mean LDL±SD 75.22±27.61 109.61±40.04 139.44±32.51 F=24.863; 

p<0.001 

5. Mean VLDL±SD 20.48±11.11 26.23±16.90 29.94±21.58 F=2.507; p=0.087 

6. Mean GFR±SD 83.47±17.68 83.24±19.66 84.54±16.26 F=0.038; p=0.963 

7. Mean Apo-B±SD 1.01±0.30 1.19±0.50 1.46±0.66 F=5.926; p=0.004 

8. Mean Apo-A1±SD 1.55±0.65 1.00±0.37 0.89±0.43 F=16.270; 

p<0.001 

9. Mean Apo-B/Apo-A1±SD 0.82±0.64 1.26±0.60 2.03±1.29 F=15.138; 

p<0.001 

10. 24 hrs Urinary Alb±SD 17.08±5.77 139.85±77.21 405.76±153.86 F=134.43; 

p<0.001 

 

Data are expressed as mean ±SD or %, p value for one way ANOVA p<0.005 

 

Table 3:- Apo-B/Apo-A1 Ratio Among Three Groups 

 

Apo-B/Apo-A1  Normo Micro Macro Total ( % ) 

Normal (Male <0.97; 

Female <0.86) 

33(91.66%) 

p<0.001 

6(14.28%) 

p<0.001 

3(13.6%) p<0.001 42 

High  3(8.4%) p<0.001 36(85.72%) 

p<0.001 

19(86.4%) 

p<0.001 

58 

Total  36 42 22 100 
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r=0.788; p<0.001 (Overall) 

 

       24 hrs of urinary albumin excretion ( x axis)with Apo-B/Apo-A1 ratio( y axis) in all subjects. 
       On multiple logistic regression analysis with 24 hours urinary albumin levels as dependent on Total Cholesterol, HDL, LDL, 

VLDL, Apo-B, Apo-A1,Apo-B/Apo-A1and for Triglyceride none of the other variables were significantly associated with the 

outcome. This model had an excellent explanatory power (r
2
=0.674). (Table 4) 
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Table 4: Multiple Logistic Regression of different variables on microalbumin levels 

 

Model   Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta   

1 (Constant) -267.675 174.130   -1.537 0.128 

AGE -.240 1.224 -.015 -.196 0.845 

BMI 5.643 3.469 .143 1.627 0.108 

Waist hip ratio -11.501 122.990 -.008 -.094 0.926 

GFR -.408 .768 -.044 -.531 0.597 

FBS .155 .270 .045 .574 0.568 

HBA1C 16.989 9.357 .158 1.816 0.073 

Triglyceride -.431 .202 -.189 -2.132 0.036 

Total Chl -4.631 1.250 -1.127 -3.706 <0.001 

HDL Chl 3.958 1.889 .198 2.095 0.039 

LDL Chl 6.475 1.215 1.597 5.328 <0.001 

VLDL Chl 7.009 1.113 .700 6.299 <0.001 

Apo-B 6.039 31.496 -.018 -.192 <0.001 

Apo-A1 -18.133 33.776 -.061 -.537 <0.001 

Apo-B/Apo-A1 19.239 20.055 -.106 -.959 <0.001 

a  Dependent Variable: 24hrs Urinary Alb 

r
2
=0.674 

 

V. DISCUSSION 

        Chronic diabetic complications constitute a group of 

diseases responsible for substantial morbidity and mortality, and 

prevention of such complications is a key issue in the 

management of the diabetes epidemic.
17,18,19

 Therapeutic 

modalities for diabetes have evolved a great deal in the 

management of the diabetes.  However, most people with this 

disorder go on to develop complications leading to damage to 

various body tissues, out of them  diabetic nephropathy is the 

leading cause of chronic kidney disease in India.
20,21

  

        It has been predicted that world wide the prevalence of 

diabetes in adults would increase to 5.4% by the year 2025 from 

the prevalence rate of 4.0% in 1995. The prevalence of diabetes 

mellitus is growing rapidly worldwide and is reaching epidemic 

proportions
 
.
14

 It is estimated that there are currently 285 million 

people with diabetes worldwide and this number is set to increase 

to 438 million by the year 2030.
3
The major proportion of this 

increase will occur in developing countries of the world where 

disorder predominantly affects younger adults in the 

economically productive age group
4
. There also consensus that 

the South Asia region will include 3 of top ten countries in the 

world ( India, Pakistan and Bangaladesh) in terms of the 

estimated absolute numbers of people with diabetes.
3 

        According to world diabetes Atlas, India is projected to 

have around 51 million people of diabetes. However these datas 

are based on small sporadic studies done in some parts of the 

country. Even a few multicentere studies that have been done, 

have several limitations. Also marked heterogenicity between 

states limits be generalizability of results. The prevalent diabetes 

is traditionally known as ―silent disease‖ exhibiting no symptoms 

until it progresses to severe target organ damage.
22

 Diabetes 

related life threatening complications were worldwide 

approximately 6% of total global mortality, accounting for 3.8 

million deaths in 2007. According to International Diabetes 

Federation (IFD) , datas shows that world diabetes and pre 

diabetes prevalence in 2007 was 5.7% and 7.5% respectively.  In 

India diabetes prevalence range from 0.4 to 3.9% in rural areas 

and from 9.3 to 16.6% in urban areas.
8
 Diabetes causes long term 

dysfunction of various organs like heart, kidneys, eyes, nerves 

and blood vessels. Diabetic population is predisposed to an 

increased risk of both micro and macrovascular complications 

and some 50% of people with diabetes die of cardiovascular 

disease. Age adjusted mortality rates among diabetics is 1.5 to 

2.5 times higher than general population.
8
 

        Consequently the number of adults with diabetes in the 

world would rise from 135 million in 1995 to 300 million in the 

year 2025.
23

  It is expected that much of this increase in 

prevalence rate will occur in developing countries. While a 42% 

increase is expected in developed countries, a 170% increase is 

expected in the developing countries. In the latter, most of the 

diabetic patients are in the age range of 45–64 years, while in 

developed countries most of them are ≥65 years. Therefore 

diabetic patients in developing countries are even more 

vulnerable to develop the micro- vascular complications of 

diabetes including diabetic nephropathy. 

        TG differed significantly among the three subgroups of 

albuminuria (Table 2) and was correlated with  AER for all 

ranges of albuminuria (Table 4). Furthermore, TG was 

independently associated with microalbuminuria and 

macroalbuminuria after adjustment for selected confounders 

multiple logistic regression analysis (Tables 4). The association 

between TG and albuminuria could possibly reflect an 

association between the atherogenic small dense LDL particles 
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and albuminuria, because TG level was inversely correlated with 

LDL size (r
2
=0.67401, p<0.0 ) 

24 
and a TG level >1.5 mM (or 

134 mg/dL) is significantly associated with small dense LDL .
25

 

However, further investigations are required to confirm this 

speculation.  

        There are evidences which link microalbuminuria with 

diabetic dyslipidemia.
2 

Atherosclerosis which may began early in 

presence of diabetes, lipid and lipoprotein abnormalities can be a 

cause of chronic complications in such patients. Current study 

reveals significant correlation between urinary albumin excretion 

and ApoB/ApoA1ratio in type 2 diabetic patients. 

Microalbuminuria is regarded as a measure of generalized 

endothelial damage, it reflects transvascular albumin leakage and 

has been proposed to indicate increased endothelial permeability. 

Theoretically, such a leakiness may allow for an increased lipid 

insudation into the large vessel wall, thereby linking 

microalbuminuria to atherogenesis.
15

 High level of ApoB and 

low level of ApoA1 lead to atherogenesis and may contribute in 

development of nephropathy. There is paucity of data available 

in this regard. Mulec et al
26

 demonstrated Apo B as a significant 

predictors of subsequent   nephropathy. Jerkins and Lyons et al 
27

also related higher Apo-B level  and low ApoA1 with urinary 

albumin excretion. In a cross-sectional study Attman et al 
28 

also 

demonstrated higher Apo B levels in subjects with type 1diabetes 

with nephropathy in  comparison  to  type 1 diabetic subjects 

without nephropathy. Result of our study is accordance with 

study done by Tamsma et al 
29 

showed higher value of  

interstitial  ApoB/ApoA1  ratio  in  diabetic nephropathy 

patients. Recently a study published by Z.C.Sun in 2009
30

 in 

China showed that Apo-B/Apo-A1ratio is associated with 

diabetic nephropathy both in men and women with type 2 

diabetes mellitus. When Apo-B/Apo-A1ratio is ≥0.9, the 

incidence of diabetic nephropathy was markedly higher.           

 

VI. CONCLUSION 

        In conclusion during the development of diabetic 

nephropathy, atherogenic lipoproteins may play significant role 

in different stages. TG may increase throughout the three stages 

of albuminuria. Apo B was associated with the early 

development of microalbuminuria and remained elevated 

throughout the course of abnormal albuminuria. Apo-B/Apo-

A1ratio may be early indicator of diabetic nephropathy. In our 

study sample size is small so needs further large scale study. 
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    Abstract- This paper deals with the medicinal value of six 

threatened orchids used by the Irular, a tribal community of 

Coimbatore Forest Division 

 

    Index Terms- Irulars, Orchids, skin diseases, Vellingiri Orchid 

 

I. INTRODUCTION 

rchids are well known for their beautiful flowers, botanical 

specialty (symbiosis), medicinal and horticultural 

importance. In almost all aspects Orchidaceae stands apart from 

the rest of the plant families, maintaining an intriguing 

individuality, all its own. Nearly 1331 species in 140 genera 

dwell in the country with Himalayas as their main habitat and 

others scattered in Eastern and Western Ghats. In Peninsular 

India about 371 species have been reported. Of which175 species 

of orchids found in the Nilgiri Biosphere Reserve, first Biosphere 

Reserve in India. The North East Himalayan region and Western 

Ghats region are the richest source of wild orchids which has 

ornamental and medicinal value. 

 

II. RESEARCH AREA 

       Vellingiri hills, a part of Bolampatty range (reserve forests) 

of Coimbatore Forest Division, Tamil Nadu, Western Ghats and 

a southern part of Nilgiri Biosphere Reserve, which lies between 

the longitude 6º - 40´ and 7º - 10´ E and latitude 10º - 55´ and 11º 

- 10´ N with the highest peak of 1840 m. The mountain range of 

the study area consists of seven undulating hilltops with different 

altitudes. Many seasonal riverlets and streams like Neelivaikal, 

Mayar, Andisunai, etc., are traversing all along the mountain and 

support the vegetation. The Noyyal River originates from 

Vellingiri hills is one of the major tributaries of the Cauvery. 

Vellingiri Andavar temple in peak and the popular Isha yoga 

center for Meditation located at the foot hills is religiously 

important of this study area.  

       The forest types met within the study area are southern 

tropical thorn forests (scrub jungles), tropical dry deciduous 

forests, tropical wet evergreen forests, shola forests and southern 

montane humid grasslands (Champion and Seth, 1968). The soil 

types are red, loamy, acidic and ferruginous. The average rainfall 

in the region ca 3500 mm at the foothills and 4500 mm at the 

peak of monsoon per year.  

       The Hill Tribe community settlements of Irulars are found 

only in the foot hills. Thirteen bullas of land (52 acres / 21.04 

hectares) have been allotted to the Irulars of Athuparapatti area. 

The Tamil Nadu Forest Department engaging the qualified tribal 

persons in fire-watching, animal movement watching, forest 

maintenance work etc. They are permitted to collect the Minor 

Forest Produce to improve their socio-economic status. 

During the festive seasons they collect the medicinal plants 

including the orchids from the forest and sell in local market or at 

the foot-hill. 

 

III. FINDING 

       During the study the following three rare and interesting 

orchid species were noticed in their herbal shops and the ethnic 

uses are documented. The orchid species were pocketed 

weighing about 50 gm and sold for Rs.20/- each.  

 

Bulbophyllum fusco-purpureum Wight 

Local name: Thiroupathy manjal 

Season of collection: January – May 

Part used: Pseudobulb 

Use: to cure skin diseases 

Mode of administration: The pseudobulbs are washed and make 

a paste. This paste is applied externally on affected parts. 

 

Bulbophyllum neilgherrense Wight 

Local name: Maramanjal 

Season of collection: January - May 

Part used: Whole plant  

Use: to cure pimples & skin allergy 

Mode of administration: The whole plant is washed and crushed. 

The plant paste is applied externally on affected parts. 

 

Habenaria longicorniculata J. Graham 

Season of collection: August - November 

Part used: Tuber 

Use: to cure leucoderma 

Mode of administration: The tuber is washed, crushed with 

turmeric and this mixed paste is applied on affected parts for two 

weeks. 

 

Polystachya concreta (Jacq.) Garay & Sweet. 

Season of collection: May – August  

Part used: Tuber 

Use: Arthritis 

Mode of administration: Fresh tubers boiled with water and 

extracted the decoction. The decoction mixed with honey and 

taken orally twice a day in empty stomach. 

 

Satyrium nepalense D. Don 

O 
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Season of collection: July – December  

Part used: Roots & Tubers 

Use: Malaria  

Mode of administration: Roots crushed and the filtrate taken 

orally in the morning for a week. 

 

Vanda testacea (Lindl.) Rchb.f. 

Season of collection: March – July   

Part used: Leaves 

Use: Bone fracture 

Mode of administration: Leaf paste applied externally on the 

affected parts and plastered with cloth. 

 

IV. CONCLUSIONS 

       The ethnic data will provide an insight for further research in 

Pharmacology. The wild populations of these species are 

restricted in distribution and not sufficient to meet the demand in 

drug industry. Hence propagation through tissue culture is 

attempted for multiplication and conservation of these wild 

medicinal orchids.  
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Figure 1 & 2: The orchid species sold in the local market 
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Abstract- In this work we derive the bilateral generating relations, pertaining to the product of V.P. Saxena‘s I-function [3] and the 

multivariable H-function of Srivastava and Panda [6]. By suitably specializing the various parameters involved, this formula would 

yield the corresponding bilateral generating functions for a variety of simpler special functions. 
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I. INTRODUCTION 
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stands for the parameter sequence 
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 respectively for an arbitrary complex number and for all integer   1. 

 

1.1 I-function 

       The I-function, which is more general than the Fox‘s H-function, defined by V.P. Saxena [3], by means of the following Mellin-

Barnes type contour integral. 
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are complex numbers, L is a suitable contour of the Mellin-Barnes type running from 
 i toi

is real) 

in the complex –s plane. Details regarding existence conditions and various parametric restrictions of I-function, we may refer [3]. For 

R = 1 (1.1) reduce to the Fox‘s H-function [2]. 
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1.2 The Multivariable H-function 

       The multivariable H-function introduced and studied by Srivastava and Panda [6], occurring in this paper will be defined and 

represented in the following manner: 
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For more details of the multivariable H-function, we refer to the book Srivastava et al. [5]. 

 

II. MAIN RESULT 

Formula 2.1. The bilateral generating function formula which holds true whenever both of its sides have meanings 
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where  is an arbitrary complex number,  is an integer  1. 

Proof. To obtain (2.1), express the multivariable H-function occurring left hand side of (2.1) with the help of (1.4) and then 

interchange the order of summation and integration, we find that left-hand side of (2.1) 
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Now applying the following formula: 
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        New bilateral generating functions pertaining to I-function and then replace the I-function by its Mellin-Barnes contour integral, 

given by (1.1) and interpret the resulting Mellin-Barnes contour integral in terms of H-function of r-variables by means of (1.4). Now 

we approach to the right hand side of (2.1), and the final result follows by pondering the principal of analytic continuation. 

 

III. SPECIAL CASES 

3.1: On putting R = 1, (2.1) reduce to the following known result derived by Chaurasia and Kumawat [1]. 
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3.2 Again on taking 
r,1,...,i 1DDBV1 UA, (i)(i)(i)(i)(i) 

the result (2.1) reduced in terms of 

generalized Lauricella function of several complex variable [4] 
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3.3: If we set R = 1 in (3.2), then it yields the result derived by Chaurasia and Kumawat [1] as : 
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3.4: The I-function, presented in this paper, is quite basic in nature. Therefore, on specializing the parameters of this function, we may 

obtain various other result as its special cases. 
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    Abstract- Learning style is the way students begin to focus on 

the process, internalize, and remember new and difficult 

information. In the medical college, students of different culture, 

background, environment and knowledge have varied learning 

styles and approaches. We observed that our I year MBBS 

students predominantly had unimodal learning style. In the later 

years of their course they examine patients and have more 

interactive sessions. We decided   to evaluate if this change in 

teaching learning methods influenced their learning style. This 

study was conducted by department of physiology at Sri Devaraj 

Urs Medical College Tamaka, Kolar. The learning style of the 

students was determined by using visual, auditory, kinesthetic 

(VAK) questionnaire. 199 students who were involved in the 

study during the I year MBBS course were administered 

questionnaire when they were in final year to assess their 

learning style. We have observed that in the I year MBBS the 

unimodal learning style was 62.31%, bi modal was 25.62% and 

trimodal 12.06% but during the final MBBS the learning style of 

unimodal was 47.73% bimodal was 30.15% and trimodal was 

22.11%. The multi modal learning style has increased from 

12.06% to 22.11% in final year MBBS. This could be because, in 

their I year teaching learning method is confined to blackboard   

and question answer type. From II year onwards they are 

exposed to patient interview, clinical examination, problem 

solving, reasoning, interactive sessions that stimulate two or 

more modalities of learning, and they shift from the unimodal to 

multimodal learning style. 

 

    Index Terms- Learning style, unimodal, multimodal, visual, 

auditory, kinesthetic 

 

I. INTRODUCTION 

 

earning style is the way in which students begin to focus on 

the process, internalize and remember new and difficult 

information. Keefe has stated learning style is ―the composite of 

cognitive, affective  and physiological characteristics that serve 

as relatively stable indicators of how a learner perceives, 

interacts and responds to the learning environment
‖.[1]

 The new 

information learnt can be categorized according to specific 

learning styles. In the present scenario there are many models 

that describe learning style or learning preferences. 
[2]

 Educators 

and teachers have a great deal of interest in this subject as the 

approach to teaching learning methods will be greatly influenced 

by this.
[3, 4, 5]

 In most professional colleges, students come from 

different states, culture, environment and background 

knowledge. This results in students having varied learning style 

and approaches. 

        Characterization of learning styles depends on the sensory 

modality used by the learner to perceive new information. The 

sensory modality used may be predominantly visual, aural or 

kinaesthetic. Visual learners learn by seeing drawings, pictures 

and other image-rich teaching tools, auditory learners learn  by 

listening to lectures, exploring material during discussions, and 

talking through ideas and kinesthetic learners learn through 

touching and experiences that emphasize doing, physical 

involvement, and manipulation of objects. VAK is an acronym 

that stands for these three major sensory modes of learning, 

which can be assessed by the popular Fleming‘s VAK 

questionnaire.  

 

II. AIM 

       The aim of our study was to assess the learning styles of our 

students when they enter medical school and to see if their 

learning styles have changed in their clinical years of study 

where they spend a lot of time interviewing and examining 

patients. 

 

III. MATERIALS AND METHODOLOGY 

        This study was conducted by department of physiology at 

Sri Devaraj Urs Medical College, Kolar after obtaining 

institutional ethics committee approval. 199 MBBS students 

volunteered for the study and written   consent was taken. The 

VAK questionnaire was administered individually to the students 

when they joined the college. Questionnaire consisted of 15 

questions with A for auditory, B for kinesthitic  and C for visual   

as options.. The students were allowed to choose more than one 

option if they deemed .  The students were categorized as 

auditory, kinaesthetic or visual learner depending on the 

predominant  option they choose. If they opted  a single sensory 

preference they were considered as unimodal, two  preferences  

as bimodal and more than two  as tri/multimodal. The 

questionnaire was administered to the same 199   students again 

when they were in  final year MBBS and their learning styles 

were  assessed .The statistical analysis  was done  using Stat Pac 

statistic version 4-2011. 

 

IV. RESULTS 

Completed questionnaire was obtained  from199 students  of 

which 124 (62.31%). students in the 1
st
 year MBBS  preferred 

unimodal learning style Among   them  56.45% (70) were visual 

learners, 11.29 % (14) were auditory, and 32.25% (40) were 

kinesthetic learners. 25.62% (51)  had bimodal learning style,  of 

L 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               83 

ISSN 2250-3153  

www.ijsrp.org 

which 64.7 % ( 33 ) were visual and kinesthetic learners,31.37% 

(16) were visual and auditory learners and 3.9 %      (2) were 

auditory and kinesthetic learners. The rest12.06 % (24) students 

preferred tri modal. In the final year MBBS  of the 199 

participants 95  (47.73%) ) preferred unimodal learning style of 

whom 49.47%(47 ) were visual learners,  6.31%(6) were 

auditory, and 44.21% (42 )  were  kinesthetic learners. 30.15% 

(60 ) had bimodal learning style, with 65 %( 39 ) being  visual 

and kinesthetic learners. 31.66% (19) visual and auditory learners 

and 3.33% (2 )  auditory and kinesthetic, learners. The rest of the 

44 students 22.11% preferred tri modal.  In the first year of their 

course there was statically significant(p=0.0004)  difference 

between unimodal and multimodal learning styles, but the same 

was not observed in the final year. When comparison was made 

in three learning styles between the students when they were in 

first and final year there was no statistical significance. 

 

 

 

    

 

Table.1 Comparison of learning style by students during 1
st
 and Final year MBBS course  

in the table rearrange 

VAK 

GROUPING 

VAK 

MODALITY 

I YEAR 

MBBS 

NO OF 

STUDENTS 

TOTAL PERCENTAGE 

FINAL YEAR 

MBBS 

NO OF 

STUDENTS 

TOTAL PERCENTAGE 

UNIMODAL 

V 71 

116 62.31 

47 

95 47.73 A 15 6 

K 40 42 

BIMODAL 

AK 02 

51 25.62 

02 

60 30.15 VK 33 39 

VA 16 19 

TRIMODAL VAK 24 24 12.06 44 44 22.11 

 

    

V. DISCUSSION 

      Knowing the learning style of students is  a valuable skill in 

education, which may help educators identify and solve learning 

problems of students. We have observed   that among the 

unimodal learners, there were more kinesthetic learners 

compared to visual and auditory. 

       In the present study multimodal learning style has been 

preferred by 22.11%   in final year when compared to 12.06% in 

the Ist year. The unimodal learning style has reduced  from 

62.31% in the Ist year to 47.73% in the final year, which infers  

that the students prefer  receive information from different  

modes ,hence most students may benefit from active learning 

strategies over the traditional lecture format where   lot of 

emphasis  is  given on black board teaching and question 

answering.  But when students are exposed to various learning 

methods  like problem solving, interactive sessions,interaction 

and examination of patients,it stimulates two or more modalities  

of learning and hence   the learning style  shifts from   unimodal 

to multimodal. It is important to emphasize that students will 

remember only 20% of what they read, 30% of what they hear, 

40% of what they see and 50% of what they say and 60% of what 

they do. This average increases to 90% for information they say 

hear see and do  
[8]

 as seen in our study. Figure 1. Many studies 

have shown that students learn better by active learning strategies 

because active learning strategies help all type of learners. 
[9, 10, 11]  

Discussion in class, cooperative learning exercises, role-plays, 

simulations, debates, and games are active learning strategies that 

can be used which promotes enthusiasm and motivation
[9]

 . It 

involves thinking through reasoning and improves problem 

solving and decision making skills which can be improved from 

the beginning of the course itself. Teaching methods should 

include combinations of audio visual aids to help them shift from 

unimodal to multimodal learning style. Hence it is thought that 

discussion in class role play and debates can be introduced to the 

students as they enter the course to make them multimodal 

learners. Therefore in our study we found that the multimodal 

learners in the final MBBS were found to be 22.1% which was 

12.06% in the final year hence we can come to a conclusion that 

to bring up the multimodal style we have to drastically reduce 

the lecture hours and prepare more problem based curriculum 

which will help the future student to become a multimodal 

learner. 
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Figure 1: Comparison of unimodal learning style between first and final year students 
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    Abstract- Dahod District Is One Of The Tribal District Of The 

Gujarat State. It Is Situated In the North-East Fringe of the 

Gujarat State, Adjoins With Rajasthan and Madhya Pradesh 

State. Total Forest Area Of Jhalod Is 788.39 Sq. Km. Area. 

Ethno Botanical Studies Were Carried Out To Collect 

Information On The Use Of Some Plants By Local Communities 

In Jhalod Taluka Of Dahod District,Gujarat, India. These Area 

Lies Under Bio-Geographic Zone-4 – The Semi Arid - Biotic 

Province -4b Gujarat-Rajwada, Sub Category 4b5-Plains In 

Central Gujarat. Main Tribes Are Machhaar, Sangoda, Baria, 

Ninama, Vasaiya,Vasava, Parmar, Chauhan Etc.During This 

Study.  The Authors Have Conducted An Extensive Field Survey 

In The Tribal Belts And Other Interior Villages Adjoining Forest 

Areas In The District To Collect Ethno Botanical Lore. First 

Hand Information Was Gathered Through Interactions With 

Tribal And Rural People Including Members Of Forest 

Protection Committees. A Number Of Group Discussions Were 

Also Conducted During The Period Of Investigation. In The 

Following Enumeration, Plant Names Have Been Arranged 

Alphabetically In Disease Wise. The Study Provides Information 

On 36 Plant Species. 

 

    Index Terms- ethno botany, ethnomedicine,  jhalod  taluka, 

tradional uses., tribals. 

 

I. INTRODUCTION 

he Study Area, Popularly Known As Jalod Forest And Its 

Surrounding Areas. Jhalod Taluka Is Located Between 23˚-

6˚.07΄ N And 74˚.9΄ To 74.46˚ E In The District Dahod, Gujarat 

State.. The Vegetation And Forests Are Tropical Mixed Dry 

Deciduous Type Of The Area. The Forest Area Is Hilly, Most Of 

The Hills Run In East To West Direction And Only Some In 

North To East Direction. The Flat Land In Between Are Under 

Cultivation By Tribal. In This Area Fresh Water Resources 

Availabilit Is Very Poor. The Drainage From Hills Have Been 

Dammed At Several Places In Forest. Jhalod Taluka In The 

Dahod District In The State Of Gujarat. Jhalod Taluka Is Situated 

Between The Banks Of The Tintodi River. The District Head 

Quarters Are Located At Dahod. The District Occupies An Area 

Of 2749 Km² And Has A Population Of 3,68,484 (2001 Census). 

It Is The Third-Most Backward District In Gujarat. It Was Only 

6.96% Urban As Of 2001. Ethnobotanical Studies Were Carried 

Out To Collect Information On The Use Of Medicinal Plants By 

Local Communities Of Jhalod Taluka Of Dahod District. The 

Utilization Of Plants For Medicine Is An Ancient, Global 

Tradition That Represents The Cornerstone Of Health Care For 

Many Rural Communities And Citizens In Developing Countries 

(Robbins, 2000). Earlier Works On An Ethnobotanical And 

Medicinal Aspects Of Plants Were Carried Out By A Good 

Number Of Workers Namely Thaker (1910), Saxton And 

Sedgwick (1918), Nadkarni(1926), Santapau (1954), Patel 

(1971), Shah (1978), Jain (1991), Shashtri (1996), Punjani(1997), 

Patel (2001), Bhatt,Et.Al. (2003), Jangid (2003). Dahod District 

Is One Of The Tribal District Of The Gujarat State. It Is Situated 

In The North-East Fringe Of The Gujarat State, Adjoins With 

Rajasthan And Madhya Pradesh State. The District Occupies An 

Area Of 2749 Km² And Has A Population Of 3, 68,484 (2001 

Census). Study Area: Dahod District Consists Of Seven 

Talukas, Having 696 City / Towns. The Total Population Is 

16,35,374 As Per 2001 Censes Having Total Occupational Area 

Of 3,63,277.16 Hectors. The Surrounding Of The District Can 

Be Mentioned As Below: North Side- Banaskantha District & 

Vanswada District Of   Rajasthan.West Side- Godhara District 

East Side - Part Of Vadodara District & Zabua District Of M.P. 

South Side-Part Of Vadodara District & Zabua District Of M.P.  

 

Map of the Study Area: 

 

 
 

T 

Jhalod 

Range 

Forest 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               87 

ISSN 2250-3153  

www.ijsrp.org 

II. MATERIAL AND METHODS 

       During The Present Work I Had Visited Various Villages 

And Forests Area Including Hill And Hillocks For Collection Of 

Angiosperm Plants Taxa. Good Number Of The Trips Where 

Arranged In Different Season. During Monsoon And At The End 

Of The Season Frequency Was More Because Of Good Number 

Of Plant Taxa Were Available In Collection. The Collected 

Plants Were Brought To The Laboratory, Identified Up To 

Species Level Wherever It Was Possible And Then Dried With 

Customary Method Which Was Mounted On Herbarium Sheet 

And Labeled. The Field Study (Jan-Aug-2011) Centered On 

Villages In Jhalod. Informers Were Asked About The Ritual 

Importance Of The Plant, Why It Is Respected, Which Parts Are 

Used, And For What Purposes. The Informers Were Mainly 

Chosen According To Their Knowledge Of Common Traditions 

And/Or Religious Status.  

 

 

III. RESULTS AND DISCUSSION  

 

       The Tribal People Of The Jhalod Used Different Plant 

Materials In Various Diseases Like Fever Cough,, Headache , 

Hepatitis , Constipation ,Scorpion Bite, Muscular Pain, Asthma, 

Snake Bite Total 30 Ethnomedicinal Plants Belonging  29 

Genera  And 21 Families . Dosages Are Repeated Until The 

Taste Returns To Normal. Recent Efforts Have Been Made To 

Elucidate The Efficacy Of Herbal Remedies That Are Used To 

Treat Snakebites (Houghton And Osibogun, 1993).  In A Study 

By (Mors Et Al., 1989).  In View Of The Importance Of 

Traditional Medicine Which Provides Health Services To 75-

80% Of The World Population, Increased Demand Of Herbal 

Drugs By The Pharmaceuticals And Depleting Natural Plant 

Resources, It Is High Time To Document The Medicinal Utility 

Of Less Known Plants Available In Remote Areas Of Country 

(Zaidi And Crow 2005) 

 

 

    

Table:1 Enumeration of ethnomedicinal plants of Jhalod taluka 
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Sr.

no 

Botanical Name Local Name Family Uses 

1 Abrus precatorius L. 

 

CHANOTHI Fabaceae A paste of the leaves is used to cure   mouth ulcer. 

2 Achyranthes aspera L. ANDHEDO Amaranthaceae The boiled leaves are consumed to relieve internal 

piles and the roots are used as a brush to relieve 

pain and clean the teeth.  

-Crushed roots are used on scorpion bites to easy 

irritation. "kheer" is made from seed powder with 

ghee and jiggery, it is taken orally ,tribal believe 

that when its taken there is no necessary to eat 

anything long time 

3 Aegle marmelos (L.) Corr. BILI Rutaceae Decoction of  pulp of fruits  use to cure dysentery. 

and pain of abdomen 

4 Alhagi psedalhagi L. JAVASO Fabaceae Dry powdered stem and leaf  sarso oil is used for 

treating muscle pain 

5 Aloe vera (Linn.) Burm KUVARPAT

HU 

Liliaceae Fresh juice is used as cathartic and for cooling. It is 

also used in treating fever eye infections and ulcer. 

6 Andrographis  paniculata 

(Brum. f.) Wall.  

KARIYATU Acanthaceae leaf used  in malaria and other fever. 

7 Annona sqamosa L. SITAPHAL Annonaceae Dry leaves and seeds powder is use for remove 

teak and dandruff. 

(Rathod Abhaya Shih) 

8 Argyreia  nervosa (Brum. 

f.)Boj. 

SAMUDRAS

OS 

Convolvulaceae Whole plant is crushed and applied on abscess. 

9 Bauhinia racemosa Lam. ASATRI Caesalpiniaceae Pulp of Cucumis and stem bark of bauhinia is 

mixed with water and one cup is taken orally for 

easy delivery. 

10 Boswellia serrata Roxb. ex. 

Colebr. 

SALADI 

GUGAL 

Burseraceae Stem bark used for bleeding diarrhea with curd.  

Gum used as tonic for backache 

11 Boerhavia verticillata Poir. MOTO 

SATODO 

Nyctaginaceae Root pieces are kept in the mouse to cure mouth 

ulcers. 

12 Butea monosperma (Lam.) 

Taub. 

KHAKHRO, 

PALASH 

Fabaceae The flowers are boiled in water and the obtained 

juice is used as cooling agent. 

13 Eucalyptus globulus Labill.  NILGIRI Myrtaceae Smog of boil leaves is taken through nostril for 

close nose. 

14 Gymnema sylvestris (Retz) 

Schult. 

MADUNASHI

NI 

Asclepiadaceae Leaves powder use as a anti diabetic. 

15 Senna italica Miller SONA 

MUKHI 

Caesalpiniaceae A solution made from boiling the leaves in water is 

used for treating constipation and stomach cramps 

16 Commiphora wightii (Arn.) 

Bhandari. 

GUGAL Burseraceae Gum are used as air purifier and for exorcizing 

insect. 

17 Delonix elata (L.) Gamble. SANDESARO Caesalpiniaceae Stem bark  juice is use is taken orally  to cure bone 

fracture  

18 Desmodium gangeticum (L.) 

DC. var. gangeticum 

SALPARNI Fabaceae Plant is used in gynecological diseases and 

prepared ―Salampak‖ for tonic. 

19 Hemidesmus indicus (R. Br). 

Nannari. 

 

 

ANANT 

MULI 

Periplocaceae The leaf, root extract is used for blood 

purification.(Vasaiya Gamanbhai) 

20 Holarrhena antidysenterica 

(L.) Wall ex G.   

INDRAJAV Apocynaceae Stem bark   is used for bleeding diarrhea. 

21 Madhuca Indica J. F. Gmel MAHUDO Sapotaceae Seed oil applied on body to cure cough, 

22 Mangifera indica L. MANGO Anacardiaceae Latex of   fruit pedicel  is use to cure . 

23 Pergularia daemia (Forsk.) 

Chiov. 

CHAMAR 

DUDHELI 

Asclepiadaceae One  tea spoonful Powder of fruits  given orally 

progeny less  

24 Polygonum glabrum Willd. POLIGONUM Polygonaceae Equal Mixture of variyali, khadi sakar and dry root 

powder of  plant given orally for progeny less. 
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IV. CONCLUSION   

       Plants play an important role in every aspect of our lives and 

without them life is not possible. Plants not only regulate the 

concentration of gases in the air, but also the only organisms 

capable of transforming sunlight into food energy on which all 

other forms of life ultimately depend upon.Apart from that this 

paper throws some light on various traditional and medicinal 

aspects and utility of plants. 
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25 Saraca  asoca ( Roxb.) de 

Wilde. 

ASHOK Caesalpiniaceae One cup Decoction of stem bark is taken orally to 

cure leucorrhea  and  ―rakt pradar‖  

26 Solanum indicum L.  UBHI 

RINGANI 

Solanaceae One  tea spoonful dry Powder Whole plant is used  

to cure asthma, hooping cough. 

27 Solanum surattense Burm. f. BHORINGNI Solanaceae Decoction of whole plant is used for fever  ,asthma 

and hepatitis. 

28 Soymida febrifuga (Roxb.) A. 

Juss. 

RAGAT 

ROHIDO 

Meliaceae One cup Decoction of stem bark is taken orally to 

cure ―rakt pradar‖ 

29 Sterculia urens Roxb. KADAI,KAD

AYO 

Sterculiaceae Decoction of stem bark is taken orally to cure relief 

body pain 

30 Terminalia crenulata Roth. SADAD Combretaceae Dry  stem bark is taken orally to cure heart 

problems. 
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    Abstract- The knowledge society is flourishing day by day and demanding new educational practices for imparting learning and 

education.  Teachers or instructional designers comprising world of education are trying to develop new educational practices in the 

form of presentations, lectures, videos, animations etc. so as to impart education among the society in a better way.  There is a need of 

a system to manage, store and organize these instructional materials that enables their applicability and reusability.  Internet plays an 

important role in wide spread dissemination of these resources among the learning community. Repositories act as hosting areas for 

these instructional materials.  Most searches in repositories return a vast number of materials without any assurance of value and 

quality, thus making it difficult for users to decide which of them best suits their requirements.   Theorist and researchers have 

advocated a number of approaches for evaluating instructional material such as evaluation tools and metrics, but all these approaches 

are either unsupported by empirical evidence or based on peer review which provides qualitative results on which statistical analysis is 

very limited.  The basic purpose of this paper is to discuss the current scenario of evaluation of instructional material by reviewing the 

literature, discuss their drawbacks and then propose a system that automatically evaluates the instructional material in terms of various 

parameters specified so as to give assurance regarding quality and value. 

 

 

    Index Terms- Learning Objects, Learning Object Repository, Quality Evaluation, Quality Metrics, Reusability Metrics, Ranking 

Metrics, LOQES, Learning Object Metadata. 

 

I. INTRODUCTION 

earning Object (LO) is an instructional material that can be used as a basic unit of information and interchanged between e-

learning applications.  Learning Object has been defined by Institute of Electrical and Electronics Engineers‘ Learning 

Technology Standard Committee as, ― any entity, digital or non digital that can be used, reused or referenced during technology 

supported learning‖ (IEEE, 2002) [1].  This definition is very broad and was therefore redefined by David Wiley as ―any digital 

resource that can be reused to support learning‖.  Different researchers have defined learning objects in different ways based on its 

characteristics such as interoperability, reusability, self contentedness, accessibility, durability, adaptability etc., still there is no 

consensus regarding its correct definition. To retrieve the learning objects from repository, each object is tagged with metadata which 

is defined as data about data.  Metadata contains information about the Learning Object, its target group(s) and designer, date created 

and modified, size, type, usage etc.  Both tagging and storing processes have standards to ensure interoperability, portability, 

reusability, durability and adaptability such as IEEE Learning Object Metadata (LOM), Sharable Content Object Reference Model 

(SCORM), Dublin Core, Can Core, Sing CORE etc. Learning Object Repositories provide a hosting environment for managing, 

sharing and organizing digital collections of educational materials, e.g. lectures, notes, presentations, assignments etc.  The purpose of 

such repositories is to improve the sharing and reusability of learning objects to support learning. The challenge of developing 

effective evaluation systems is formidable because they must optimize on two opposing variables: the number of objects that can be 

evaluated versus the quality of the obtained evaluations.  

 

II. LITERATURE REVIEW 

       The growth in the number of LOs, the multiplicity of authors, increasing diversity of design and availability of trained and 

untrained educators have generated interest in how to evaluate them and which criteria to use to make judgments about their quality 

and usefulness [3].  According to Williams (2000), evaluation is essential for every aspect of designing learning objects, including 

identifying learners and their needs, conceptualizing a design, developing prototypes, implementing and delivering instruction, and 

improving the evaluation itself.  Theorist and researchers have proposed different studies for evaluating LOs in terms of reusability, 

standardization, design, use and learning outcomes.  The major problems with these studies are that these are not supported by 

empirical evidence, covers limited number of objects and evaluate only the qualitative phenomenon. Researchers have followed two 

distinct paths for evaluating LOs – Summative and Formal.  The summative approach deals with final evaluation of LOs (Kenny et al., 

1999; Van Zele et al., 2003; Adams et al., 2004; Bradley & Boyle, 2004; Jaakkola & Nurmi, 2004; Krauss & Ally, 2005; MacDonald 

L 
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et al., 2005) based on informal interviews or surveys, frequency of use and learning outcome.  The main goal of this approach has 

been to determine whether participants valued the use of LOs and whether their learning performance was altered. The formative 

assessment works during the development phase of LOs where feedback is solicited from small groups at regular intervals [4]. 

Nesbit et al. (2002) outline a convergent evaluation model that involves multiple participants – learners, instructors, instructional 

designers and media developers. Each group offers feedback throughout the development of a LO. Finally a report is produced that 

represents multiple values and needs. The major drawback of convergent evaluation model is limited numbers. of participants and 

difference in opinions and beliefs [5]. 

       Nesbit and Belfer (2004) designed an evaluation tool, ‗Learning Object Review Instrument (LORI)‘ which includes nine items: 

content quality, learning goal alignment, feedback and adaptations, motivation, presentation design, interaction, accessibility, 

reusability and standards. This instrument has been tested on a limited basis (Krauss & Ally, 2005; Vargo et al., 2003) for a higher 

education population, but the impact of specific criteria on learning has not been examined [6].  

       Multimedia Education Research for Learning and Online Teaching (MERLOT) developed another evaluation model which 

focuses on quality of content, potential effectiveness as a teaching – learning tool, and ease of use.  Howard – Rose & Harrigan (2003) 

tested the MERLOT model with 197 students from 10 different universities. The results were descriptive and did not distinguish the 

relative impact of individual model components. Coachrane (2005) tested a modified version of the MERLOT evaluation tool that 

looked at reusability, quality of interactivity, and potential for teaching, but only final scores are tallied, so the impact of separate 

components could not be determined. Finally, the reliability and validity of the MERLOT assessment tool has yet to be established 

[4]. 

       Kay & Knaack (2005, 2007a) developed an evaluation tool based on a detailed review of research on instructional design. 

Specific assessment categories included organisation/ layout learner control over interface, animation, graphics, audio, clear 

instructions, help features interactivity, incorrect content/ errors, difficulty/ challenge, useful/ informative, assessment and theme/ 

motivation. The evaluation criteria was tested on a large secondary school population [7,8].  

       Based on above theories Kay & Knaack (2008) proposed a multi component model for assessing learning object, ‗The Learning 

Object Evaluation Metric (LOEM)‘ which focused on five main criteria: interactivity, design, engagement, usability, and content.  The 

model was tested on a large sample and the results revealed that four constructs such as interactivity, design, engagement and usability 

demonstrated good internal and inter rater reliability, significantly correlated with student and teacher perception of learning, quality, 

engagement and performance.  But there is little finding as how each of these constructs contributes to the learning process [4]. 

       All these evaluation tools are qualitative and are based on human review. Researchers feel that there is a need of such practices 

that automatically evaluates the LO and provides a rating based on various parameters specified. For this, various metrics have been 

proposed by different researchers for measuring different parameters of learning objects.   Ochoa & Duval (2006) proposed various 

quality metrics that automatically assess the intrinsic characteristics of the metadata. The values obtained from the metrics are 

compared with the evaluations conducted by human reviewers to a sample of LOs from the real repository. Result of experiment 

reveals that one of the metric, ‗Textual Information Content‘, is a good quality predictor and shows high correlation in metrics score 

and average quality value given by human reviewers, but the experiment is conducted on small scale [23].  

       Another set of metrics proposed by Ochoa & Duval (2008) is Ranking Metrics to estimate the topical, personal and situational 

relevance dimensions. These metrics are calculated mainly from the usage and contextual information extracted from repositories in 

which they are stored and do not require any explicit information from users. The evaluation of the metrics concludes that all the 

proposed basic metrics outperformed the ranking based on pure text-based approach [9]. 

       Quality of metadata is just one parameter. Another parameter which is equally important is reusability. Rodriguez and Dodero 

(2011) in their research paper determine those aspects that influence reusability, defines set of metrics that measures those aspects 

using metadata and proposed different methods of aggregation in order to obtain single resulting value and evaluate the efficiency of 

model by analyzing LOs extracted from eLera and Merlot repository [10]. 

       Munoz & Conde (2009) designed and developed a model HEODAR that automatically evaluates the LOs and produce a set of 

information that can be used to improve those LOs.  The tool is implemented in the University of Salamanca framework and initially 

integrated with LMS called Moodle but the results are not yet tested [28]. 

       Eguigure & Zapata (2011) proposed a model for Quality Evaluation of Learning Objects (MECOA) which defines six indicators: 

content, performance, competition, self-management, meaning and creativity to evaluate the quality of LOs from a pedagogical 

perspective.  These indicators are evaluated by four actors: teachers, student, experts and pedagogues.  The instrument was designed 

and incorporated into AGORA platform, a Learning Object Management System, but the results are not empirically tested [29]. 

 

III. RESEARCH INVESTIGATION 

       The literature review identified various gaps in the research which initiates researchers to undertake further investigation so as to 

fill these gaps. 

 Theorist and researchers proposed different models and metrics for evaluation of LOs, but the empirical evaluation is done at 

small scale on individual basis.  So Empirical evaluation on large federated LORs is still pending. 

 How should the metrics calculating various parameters of LOs be adapted to environment in which only the top-k objects of 

each repository are known? 

 How should the ranking made by different LORs be aggregated? 
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IV. STATEMENT OF THE PROBLEM 

       Literature Review discussed above highlights the need for research work that is widely used and is devoid of the limitations.  

Above literature review shows that all the existing learning object evaluation tools are dependent on the expert review which is a 

costly and time consuming process.  Furthermore, the reliability analysis of these explicit evaluations reveals there are a number of 

problems such as most expert evaluations are performed individually, which represents a limitation on their validity, lack of user 

training, potential subjectivity of tastes etc.  Moreover, only a small number of users provide these evaluations and, as a result, their 

evaluations may not be representative of the opinions of all users as a whole (Kay & Knaack). Along similar lines, Akpinar performed 

a validation study on certain evaluation areas of the Learning Object Review Instrument (LORI). The study compared evaluations 

with student and lecturer surveys and concluded that LORI evaluations were not sufficient to predict the educational benefits that 

might be obtained from LOs.  In addition, while there are various initiatives that allow a search to be performed across several 

repositories, it is observed that different repositories have different evaluation systems, thus making it difficult to sort the results 

returned for several repositories. In a similar way to the various metadata application profiles, it is crucial to develop strategies that 

allow different repository evaluation systems to be integrated. Metrics helps in automatic evaluation of LOs but all the proposed 

metrics are tested individually and on small scale. This clearly indicated that there is a need of an evaluation system that automatically 

and collectively assesses the performance of LOs in terms of various quality indicators defined. 

 

V. OBJECTIVE OF THE STUDY 

       The main objective of this research thus is to study the flaws in the current evaluation system and to develop a new system that 

would automatically assess the quality of LOs. Therefore, the major research objectives are: 

 An in depth analysis of the current usage of learning object evaluation tools. 

 Study the performance and impact of learning object evaluation tools on accessibility of LOs. 

 Design and development of an automatic assessment system LOQES that evaluates the quality of LOs in terms of the defined 

parameters. 

 Testing of open source system LOQES on various new LOs and then comparing its results with expert ratings for estimating 

the validity and reliability of tool. 

 Draw conclusions and then providing the tool as open source software for the benefit of learning object community. 

 

VI. RESEARCH METHODOLOGY 

       The methodology for the present study is to develop a system that automatically evaluates the learning object and gives assurance 

regarding quality and value of that object to the whole community. Previous approaches were qualitative and this approach is totally 

quantitative. The methodology comprises of various phases: 

 

A. Development Phase 

       This phase employs development of LOs and the evaluation system for automatic assessment of these LOs. 

A.1. Choice of subject for development of learning objects 

The major taste of this research is based on the subject chosen (discipline of computer science). The learning object comprises of 

presentations, video lectures, assignments etc. as well as the metadata information for automatic assessment of quality of LOs. 

 

A.2. Development of LOQES 

       The development of Learning Object Quality Evaluation System based on following: 

 Selection of Parameters for evaluation of LOs such as reusability, quality of metadata, relevance ranking, cost, learning styles 

etc. 

 Comparative analysis of the various metrics proposed by different researchers for evaluation of the above mentioned 

parameters, so as to select the best metrics in terms of performance. 

 Design and Development of automatic assessment system after aggregating all the selected metrics that collectively evaluates 

the various defined parameters and give a quantitative value regarding overall rating of LOs. 

 

B. Testing Phase 

       In testing phase, the validity and reliability of the proposed automatic assessment system LOQES is analyzed by comparing the 

results of LOQES with the expert ratings given on the LOs developed in Development phase. The reliability of the system is judged 

based on the correlation between the system rating and expert rating, and high correlation signifies better reliability. The last step is 

drawing conclusions on reliability and validity of the system and then making the system available as open source software for the 

benefit of the entire learning object community. 
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VII. SIGNIFICANCE OF THE STUDY 

       The proposed study evaluates the LOs in terms of various defined parameters and provides automatic rating value that acts as a 

quality indicator for that particular learning object.  This will provide help to contributors for making modifications in the LOs and to 

the users by providing them the assurance regarding quality and value. The benefits of the proposed study are:  

1. Ratings and quantitative assessments aid individual users in searching and selecting objects. 

2. Evaluations can provide guidance on how best to use an object. 

3. Quality can be increased by evaluating the object before submitting it to any repository.  

4. Evaluation standards can drive the practices of designers and developers. 

5. Participation in evaluation activities can contribute to the professional development of those who work with LOs. 

6. Evaluation activities can build and support communities of practice in relation to LOs. 

7. Positive evaluations can promote social recognition of skilled designers and developers. 

8. A trusted evaluation system may be an essential step toward the development of a workable business model for the economic 

exchange of LOs. 

 

VIII. CONCLUSION 

       Review of literature shows that research on the evaluation of LOs in terms of quantitative factors is very limited, partially because 

of abundance of qualitative tools and dependency on expert review. The above study unveils the requirement of a quantitative 

automatic assessment system of evaluation of learning object in terms of defined parameters so as to get assurance about quality of 

LOs because of large dissemination of LOs. Expert system evaluates LOs efficiently but due to limited number of experts, difference 

in opinion and presence of biasness this system won‘t work and covers limited number of objects. The proposed system acts as a 

certification mechanism to certify the quality of LOs which will give reasonable assurance to users of learning object about quality 

and content. 
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    Abstract- Purpose in life (PIL) is conceived in terms of the 

specific connotation of a personal life. In the present study, we 

put an attempt to discern the developmental pattern in gaining 

experience of meaning in life of the prospective teachers in 

physical education. To measure PIL of prospective teachers in 

physical education, Part-A of the ―Purpose in Life Test‖ 

(Crumbaugh & Maholick, 1968) was administered on students of 

B.P.Ed. course in three different phases during the academic 

session 2006 – 07. The mean of the PIL scores increased 

significantly from the 1
st
 phase of testing (M=101.74) to the 2nd 

phase of testing (M=104.06) and again further increased in the 

3rd phase of testing (M=109.63). We may conclude that the 

physical education teachers‘ training programme (B.P.Ed. 

course) have positive impact on developing life satisfaction. 

Rigorous and prolonged physical education may bring forth life 

satisfaction. 

 

 

    Index Terms- Purpose in life, Logotherapy, Existential 

vacuum, Likert type scale. 

 

I. INTRODUCTION 

he meaning in life must be conceived in terms of the specific 

meaning of a personal life in a given situation. Life is a 

chain of questions. In his life, an individual has to set out for 

finding the answers to these questions by being responsible and 

also by making proper decisions. Each question has only one 

right answer. In course of searching the true meaning of his 

existence, this, however, does not imply that an individual is 

always capable of finding the right answer or correct solution to 

each problem, faced by him in his voyage in life. The Greek 

word ―Logos‖ represents the will of God, the controlling 

principles of the universe, or meaning. Dr. Frankl, the introducer 

of ―Logotherapy‖, translates logos as meaning (Fabry, 1994). 

Therefore, logotherapy means healing and maintaining health 

through meaning. According to Frankl (1967, 1984, 1986) there 

are two levels of meaning: the present meaning, or meaning of 

the moment, and the ultimate meaning or super meaning.  

Ultimate meaning exists in the supra-human dimension, which is 

―hidden‖ from us. So, according to Dr. Frankl it is more 

productive to address specific meaning of the moment, of the 

situation, rather than talking about meaning of life in general. 

According to Frankl‘s dimensional ontology (Frankl, 1986), 

human beings exist in three dimensions – somatic, mental and 

spiritual. Spirituality is the uniquely human dimension. As 

because a person is a unity in complexity, these different 

dimensions must be understood in their totality, however. One of 

the prepositions of logotherapy says that the human spirit is our 

healthy core. However, the human spirit may be blocked by 

biological or psychological sickness, but it will remain intact. 

The human spirit does not get sick, even when the 

psychobiological organism is injured. A part of the human spirit 

is the unconscious (Frankl, 1969, 1986). When it is blocked or 

repressed, one experiences existential vacuum or neurosis. 

According to Fabry (1994), the noetic dimension or the human 

spirit contains love, the will to meaning, purpose, creativity, 

conscience, the capacity for choice, responsibility, sense of 

humour etc. According to Frankl (1978), an individual can enjoy 

finite freedom. Our existence is influenced by instincts, inherited 

disposition and environment. Therefore, he is not free from 

conditions. But the conditions do not completely constrain him; 

he is free to take stand about them. Freedom of will is possible 

because of the human capacity for self-distancing or self-

detachment. Hence, he is capable of choosing his attitude toward 

himself (Frankl, 1969). Again, responsibility follows freedom. 

As per Fabry (1994), responsibility without freedom is tyranny, 

and freedom without responsibility leads to anarchy, which in 

turn may bring forth boredom, anxiety, and neurosis. The will to 

meaning is the basic striving of man to find meaning and purpose 

(Frankl, 1969). Because of the human capacity to transcend one‘s 

immediate circumstances, the will to meaning is possible. Self-

transcendence often makes use of the power of imagination and 

optimism. Self-transcendence is essential for finding happiness, 

which is not the end, but the by-product of trying to forget 

oneself. Every meaning is unique to each person, and each one 

has to discover the meaning of each particular situation. We can 

discover this meaning in life in three different ways: by creating 

a work or doing a deed; by experiencing something or 

encountering someone; and by the attitude we take towards 

unavoidable suffering (Frankl, 1984). However, suffering 

without meaning leads to despair. Search for meaning is more 

likely to be occasioned by three negative facets of human 

existence: pain, guilt and death (Frankl, 1967, 1984). Pain refers 

to human suffering; guilt refers to the awareness of our fallibility 

and death refers to our awareness of the transmission of life. 

These negative experiences make us more aware of our needs for 

meaning and spiritual aspiration. Neuroses are more likely to 

originate from our attempt to obscure the reality of pain, guilt 

and death as existential facts (Frankl, 1967, 1984).  

 

T 
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II. OBJECTIVE OF THE STUDY 

       Physical education takes a crucial role in general education. 

However, a few numbers of studies are there to probe into the 

impact of physical education on various psychosocial and moral 

developments. Again, there is much theoretical speculation and 

empirical research about the effect of physical education on 

somatic and mental developmental; but the impact physical 

education on spiritual development has yet to be probed into. So, 

the present study is launched to ascertain the impact of physical 

education on the experience of purpose in life as it is in 

―logotherapy‖ of Viktor Frankl.   

 

III. METHOD 

        The present study was longitudinal in nature.  It was be 

carried out through experimental research design.  The details 

regarding sample, tools, procedure of data collection and 

statistical technique are reported as under :- 

       Sample – Colleges and University Departments, imparting 

B.P.Ed. course in West Bengal were our source of sample. Total 

sample size of the present study was 200 (Male=160 and 

Female=40). Stratified Random Sampling Technique was 

adopted in drawing sample. Only Bengali speaking subjects were 

taken. The mean and S.D. of the ages of the B.P.Ed. students 

were 24.07 and 2.095. 

       Tools – To measure the meaning in life, experienced by the 

prospective teachers, the Purpose in Life Test (PIL) of 

Crumbaugh and Maholick (1968) was selected. The reason for 

selection of this test was that it is specifically designed to 

measure Viktor Frankl‘s concept of existential vacuum and 

noogenic neurosis and this test has also been widely used to 

measure the concept of meaning in life in India and abroad 

(Doerris, 1970; Mohanty, 1990; Lalitha et al, 2005). The PIL 

scale consists of three parts: Part-A has 20 scaled Likert type 

sentences stems each with 7 response alternatives ranging from 1 

(low purpose) to 7 (high purpose). Descriptive terms are used as 

anchors for the extreme points 1 and 7, and position No. 4 is 

considered as neutral. There are 11 non-reversed and 9 reversed 

keyed items. Part-B has 13 sentence completion items and, Part-

C requires writing of a paragraph on personal aims, ambitions 

and goals. Part-A is the only one, which is treated quantitatively 

and has been used in most of the research endeavours in this field 

to date. Part-B and Part-C are not scored and little consideration 

is put to those in both the manual of the test and published 

research. In the present study also only the part-A of the test was 

used.   

       Procedure of Data Collection – ―Purpose in Life Scale‖ 

was administered on the subjects in three different phases during 

the academic session 2006 – 07 and the responses were scored as 

per scoring procedure, prescribed in the manual. The tool was 

administered in the following three phases –  a) In the first phase, 

the test was administered at the beginning of the B.P.Ed. course 

(in the 1
st
 week of July, 2006);  b) In the second phase the same 

test was administered in the middle of the course (3
rd

 week of 

November, 2006); and  c) In the final phase, the same test was 

administered at the completion of the course (1
st
 week of April, 

2007, before study leave).    

       Statistical Analysis – Paired Samples ―t‖ - test was done 

with the help of SPSS 13.0 software. 

 

IV. RESULT 

       Result of the present investigation is furnished in the 

following tables. Table –1 exhibits that the mean of the PIL 

scores in the 1
st
 phase of testing was 101.74, in the 2

nd
 phase of 

testing was104.06 and in the 3
rd

 phase of testing was 109.63. 

From  Table – 2 it is observed that the coefficients correlations 

between the PIL scores in the 1
st
 & 2

nd
 phase of testing was 

0.693, between  the 2
nd

 & 3
rd

 phase of testing was 0.965 and 

between the 1
st
  & 3

rd
  phase of testing was 0.684. All 

correlations were highly (statistically) significant. From Table – 

3 it is observed that the mean of the PIL scores of the   B.P.Ed. 

students increased significantly as the course was advanced 

towards the completion. 

 

V. DISCUSSION AND CONCLUSION 

       The scores obtained by a group or an individual in a 

psychological measurement become meaningful only with 

reference to norms of the tool, if available. The PIL score 

obtained in the present study therefore can also be better 

interpreted in comparison with the results obtained in other 

studies with the PIL test.  

       From the review of result presented in table – 4, however, 

the prospective teachers of the present study are almost equal in 

their level of meaning in life with teachers of Kolkata (Misra, 

1986 reported in Lalitha et al, (2005)), Teacher educators of 

Orissa (Mohanty, 1990) and Teacher Trainees  (Prospective 

Teachers) of Andhra Pradesh (Lalitha et al, 2005).  

       The mean PIL score is rather low in all cases. Existential 

vacuum or loss of meaning in life is usually reflected through the 

low PIL score. The relationship between meaninglessness or 

scores on the lower end of the continuum of the purpose in life 

test and unsuccessful living has been validated in studies that 

have shown strong relationship between low purpose/meaning in 

life scores and deviant behaviour such as psychiatric disorder, 

delinquency, drug addiction and alcoholism. Psychiatric patients 

tend to score significantly lower on the meaning in life than non-

patient population (Crumbaugh and Maholick, 1964, 1969; 

Yarnell, 1971).  

       Frankl‘s existential vacuum is associated with the loss 

traditional values and familial relationships in modern western 

society. Indians because of their strong traditional values and 

familial support until late-adulthood are expected to experience 

less degree of existential anxiety and scores higher in PIL when 

compared to their western counterparts. In this connection, 

Mohanty (1990) feels that the low PIL scores of the Indian 

individuals are surprising and should be a cause of serious 

concern.   

       As they are hostel dwellers, physical education students (i.e. 

the prospective physical education teachers of our country) lead a 

strict routine in life in course of taking their training. Above all, 

they have to perform different physical activities along with 

physical education training. Therefore, they enjoy freedom with 

much responsibility. These circumstances may provide many 
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clues in quest of purpose in life and consequently, may bring 

forth life satisfaction. Life satisfaction is closely related to the 

quality of life (Muthny et. al., 1990; Fountoulakis et al, 1997). 

Health and physical fitness are found to be two of the factors 

having a greater impact on life satisfaction (Beck, 1982; Garnet, 

1982). The older person who have active lifestyles and 

participate in kinetic and non-demanding physical activities have 

shown higher level of mood state and life satisfaction, 

improvement in their mental and physical condition, and in 

general they seem to enjoy longer periods of independence and 

happier lives (Streib, G. & Schneider, 1971; Mahon & Searle, 

1994). Recreational activities positively influence the 

psychological well-being and increase life satisfaction as well 

(Morris, 1996). 

       Physical education may put fuel to not only somatic 

development but mental as well as spiritual development too. To 

be ascertained enough about the impact of physical education on 

psychological wellbeing much rigorous probing should be 

launched with exhaustive number of variables 

 

    

 

 

Table – 1: Result of Paired Samples Statistics of PIL Scores of Different Phases of Study 

 

Variable Mean N σ 

Pair 1 PIL1 101.74 200 12.767 

PIL2 104.06 200 13.082 

Pair 2 PIL2 104.06 200 13.082 

PIL3 109.63 200 12.325 

Pair 3 PIL1 101.74 200 12.767 

PIL3 109.63 200 12.325 

 

 

Table – 2: Result of Paired Samples Correlations among PIL Scores of Different Phases of Study 

 

Variable N Correlation Sig. 

Pair 1 PIL1 & PIL2 200 0.693 0.000 

Pair 2 PIL2 & PIL3 200 0.965 0.000 

Pair 3 PIL1 & PIL3 200 0.684 0.000 

 

Table – 3: Result of Paired Samples Test among PIL Scores of Different Phases of Study 

 

Variable 

 

Paired Differences 

t 

 

df 

 

Sig. (2-tailed) 

 Mean 

Std. 

Deviation 

Std. Error 

Mean 

Pair 1 PIL1 - PIL2 -2.320 10.125 0.716 -3.240 199 0.001 

Pair 2 PIL2 - PIL3 -5.565 3.463 0.245 -22.723 199 0.000 

Pair 3 PIL1 - PIL3 -7.885 9.988 0.706 -11.165 199 0.000 

 

Table – 4: The mean of PIL scores in different studies 

 

Studies Nature of Sample Mean PIL Score 

 

 

 

Studies 

Abroad 

Crumbaugh and Maholick (1964) Non patients 119.00 

Crumbaugh and Maholick (1969) Normal group 112.42 

 

Doerris (1970) 

Low participating Students 100.45 

High participating Students 106.10 

Crandal and Rasmussen (1975) Not known 108.89 

Ruffin (1982) reported in Lalitha et al, (2005) Not known 113.05 

 

 

Mehta (1982) reported in Lalitha et al, (2005) Non handicapped youth 113.64 

Misra (1986) reported in Lalitha et al, (2005) Teachers of Kolkata 100.86 
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Indian 

Studies 

Mohanty(1990) Teacher educators of Orissa 97.39 

Lalitha et al, (2005) Teacher Trainees of A. P. 99.41 

 

Adhikari and Chattopadhyay (2005) 

 

Prospective physical-education-

teachers of W.B. 

103.73 

Prospective general-education-

teachers of W.B.     

92.67 

 

Present Study 

In the 1
st
 phase of testing 101.74 

In the 2
nd

 phase of testing 104.06 

In the 3
rd

 phase of testing 109.63 
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    Abstract- Automatic image annotation (AIA) is a technique to 

provide semantic image retrieval. In AIA, the image contents are 

automatically labelled with a pre-defined set of keywords which 

are exploited to represent the image semantics. This paper 

proposes an Automatic image annotation method using MPEG-7 

features. The feature vectors are provided for training the KNN-

classifier. When a query image is provided by the user, the 

extracted features are provided to the trained KNN -classifier for 

annotation.  The system also compares the results of different 

combinations of mpeg 7 descriptors. 

         The Automatic image annotation proposed in this paper is 

on fruit images. This system has several applications like 

automatic labeling and price computing of fruits and vegetables 

in a grocery store, morphological analysis of fruits, for scientific 

studies, enhanced learning for kids and Down syndrome patients 

using fruits pattern recognition. 

 

 

    Index Terms- Automatic Image Annotation, MPEG-7 

features, KNN classifier 

 

I. INTRODUCTION 

he process of image retrieval has started from 1970‘s. Image 

retrieval methods can be broadly categorized into text based 

image retrieval and content based image retrieval. Text based 

methods are very simple and effective. Content Based Image 

Retrieval (CBIR) emerged in 1990‘s. Using these methods; 

images are retrieved by analyzing and comparing the low-level 

image features such as color, shape, texture etc. CBIR system 

searches an image database for images with similar content, as 

that of the given target image. These systems usually have a 

feature extraction phase and an image retrieval phase.  

        The feature extraction phase identifies the relevant regions 

in images and the features describing colors, textures and/or 

shape information of these regions or whole image. In image 

retrieval phase, images are retrieved by selecting properties such 

as colors, shapes and/or texture of image regions or a 

combination of these. One of the important problems in the 

CBIR systems is the ‗semantic gap‘. It refers to the gap between 

low-level content of information that can be extracted from 

images and the interpretation of higher level concept of images 

by humans. Automatic image annotation can bridge this semantic 

gap. In this method, users can specify their query concepts easily 

by using the relevant keywords. Image classification is one 

promising approach to enable automatic image annotation. The 

performance of image classifiers largely depends on image 

content representation, automatic feature extraction, an effective 

algorithm for image classifier training and feature subset 

selection. More the visual features used for training the classifier, 

more effectively and efficiently it characterizes different visual 

properties of images. This may further enhance the classifier‘s 

ability on recognizing different image concepts or object classes 

and result in higher classification accuracy. 

        The main idea of Automatic image annotation (AIA) 

techniques is to identify the concepts from large number of 

image samples, and use the concept models to label new images. 

Once images are annotated with semantic labels, they can be 

retrieved by keywords, which is similar to text document 

retrieval. The key characteristic of AIA is that it offers keyword 

searching based on image content and it employs the advantages 

of both the text based annotation and CBIR.  AIA usually consist 

of two main steps i.e.; feature extraction and annotation. An 

image is an unstructured array of pixels represented using some 

features like color, texture, shape etc. For annotation, there is a 

need for appropriate feature selection from these pixels. Based on 

the different features selected and different algorithm techniques 

used, the performance of the semantic learning techniques vary. 

 

II. OVERVIEW OF PROPOSED SYSTEM 

        In the proposed method of automatic image annotation, the 

fruit images are annotated using MPEG 7 features. The major 

steps in this method include preprocessing, feature extraction and 

algorithm for annotation. The MPEG 7 features are extracted 

from the images in the dataset. These feature vectors are then 

provided as a training set to the KNN-classifier. The same steps 

are performed for the query image provided by the user and the 

extracted features are provided to the trained KNN -classifier for 

classification and annotation.  A comparison on different 

combinations of mpeg 7 descriptors for AIA is also performed. 

        This paper is organized as follows. Section 3 contains a 

review of existing methods, for the system as a whole or for a 

part of the system. Section 4 describes the working of proposed 

system. Section 5 contains the experimental results. It is followed 

by conclusion and references. 

 

III. LITERATURE SURVEY 

        In all the related works, the main modules that have been 

identified are segmentation of image objects or regions, feature 

extraction from the images and the algorithms used for 

annotation. A Statistics based annotation called Continuous 

Relevance Model (CRM) was proposed by V. Lavrenko et al. in 

T  
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[3]. In this model a joint probability is computed for image 

features and words, using a training set of annotated images. 

Another method for automatic image annotation was proposed by 

Wong et al. in [5], based on the image metadata information like 

aperture, exposure time, subject distance, focal length, etc. The 

metadata extraction is followed by automatic annotation using 

decision trees and rule induction. Antonio Torralba et al. 

proposed in [7], a web-based annotation tool that allows online 

users to label objects, for sharing and labeling of images for 

computer vision research purposes.  

        In [6]  Ja-Hwung Su et al. proposed a model called 

Annotation by Image-to-Concept Distribution Model (AICDM) 

for image annotation which finds the associations between visual 

features and human concepts from image-to-concept distribution 

by integrating the methods of entropy, term frequency – inverse 

document frequency and association rules. A region-based 

approach using high-level semantics and decision tree learning 

was proposed for image retrieval in [4] by Ying Liu et al. In [8] 

Balasubramani et al. discusses in detail about the MPEG 7 

features, CLD and EHD.  In [9]  Manjunath et al. presents an 

overview of MPEG-7 color and texture descriptors and 

effectiveness of the mpeg 7 descriptors in similarity retrieval, as 

well as extraction, storage, and representation complexities. 

Dong Kwon Park et al. shows in [10], how the edge histogram 

descriptor for MPEG-7 can be efficiently utilized for image 

matching.  

 

IV. PROPOSED SYSTEM 

        The proposed system has the four modules namely, 

Preprocessing, Feature Extraction and Algorithm module.  

 

Preprocessing 

         In the preprocessing stage, the input image was segmented 

and the region of interest (i.e.; the fruit region) is cropped out. 

Segmentation was done by Otsu‘s method.  

 

Feature Extraction 

        The MPEG-7 descriptors are effective in similarity retrieval, 

storage, and representation complexities because they are 

semantic rich features. Moreover, these descriptions do not 

depend on the way the content is coded or stored. The MPEG-7 

features used were the Color Layout Descriptor, Dominant Color 

Descriptor, Homogenous Texture Descriptor and Edge 

Orientation Histogram 

 

Color Layout Descriptor (CLD) 

        It is a very compact descriptor and a resolution-invariant 

representation of color. It efficiently represents the spatial 

distribution of colors and has no dependency on image format. 

CLD uses a frequency domain feature which introduces 

perceptual sensitivity of human vision system for similarity 

calculation. 

 

Dominant Color Descriptor (DCD) 

        DCD provides a compact description of the representative 

colors in an image or image region. It is accurate than the 

conventional histogram, sufficient to represent the color 

information of a region. The feature dimension is low and 

computation is inexpensive. 

 

Homogenous Texture Descriptor (HTD) 

        HTD provides a precise quantitative description of a texture. 

It is composed of 62 fields, coming from the Gabor filter 

response.  

 

Edge Orientation Histogram (EOH) 

         EOH describes spatial distribution of four edges and one 

non-directional edge in the image. It is scale invariant. 

 

Classifier 

        The extracted features are given to a KNN classifier for 

training. The features extracted from the query image are given 

to the trained KNN classifier to classify the query image to given 

set of fruit classes. 

 

V. EXPERIMENTAL RESULTS 

        The Data Set used consists of the fruit images that are 

collected from Google and the Tropical fruit database. The 

dataset consists of 141 images, in which 70 images were 

assigned for training and 71 images for testing, with 7 classes of 

fruits. Among 71 test images, 35 images were of single fruits, 18 

were groups of fruits of same class and the rest were images of 

slices of fruits. 
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A. Preprocessing (Segmentation) 

 

 

Fig. 1:  Segmented and cropped fruit image 

 

B. Observations 

Table 1: Observations 

 

 

Sl. No: 

 

Case 

 

Example images 

 

Features used 

 

No: of test 

images used 

 

No: of correct 

outputs 

 

1 

 

 Single fruit images 

 Three features extracted for an 
image 

 

 

Fig.2: Watermelon 

 

• CLD 
• HTD 
• EHD  

 

35 

 

26 

 

2 

 

 Single fruit images  

 four features extracted for an 
image 

 

 

Fig.3: Apple 

 

• CLD 
• DCD 
• HTD 
• EHD 

 

35 

 

29 
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3 

 

 Group of fruits of same type  

 four features extracted for an 
image 

 

 

Fig.4: Oranges 

 

Fig.5: Banana 

 

• CLD 

• DCD 

• HTD 

• EHD 

 

18 

 

6 

 

4 

 

 Slice of fruits and four features 
extracted for an image 

 

 

Fig.6: Banana 

 

Fig.7: Apple 

 

• CLD 

• DCD 

• HTD 

• EHD 

 

18 

 

3 

 

VI. SCOPE OF FUTURE WORK 

• improve segmentation by using some advanced 
segmentation techniques like contour based segmentation  

• decrease the complexity of the system  
• Include more number of MPEG 7 descriptors like scalable 

color descriptor, Region Based Shape Descriptor, etc. 
•  

VII. CONCLUSION 

       The current system is just a prototype for implementation of  

automatic image annotation, using a fruit image database. A 

comparison of annotation results is made by taking different 

number of mpeg 7 feature descriptors. The next steps will be to 

overcome the pitfalls of previous stages, and design a tool for a 

larger dataset with higher accuracy and implement and attach a 

CBIR tool for retrieval of similar images for a query image. 
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    Abstract- Reliability is concerned with the system capability 

of survival. In the past forty years, customer expectations have 

been increasing in response to evolving new technologies. As 

part of these evolutions, they are demanding from their suppliers: 

products with higher quality, low initial cost, improved customer 

support and products that are easy and inexpensive to maintain. 

For a supplier to survive, succeed and be profitable in today‘s 

market, It must do the following:  

a) Constant improvement in the quality of the products. 

b) Minimization of the cost. 

c) Be flexible and responsive to the customer‘s 

requirement. 

          This deals with reliability evaluation of combined 

generation and transmission system known as composite system. 

It describes a technique and a program to calculate composite 

system reliability with aging failure and its indices by applying it 

on a system. Composite system reliability is achieving 

considerable attention these days as utilities are finding it 

increasingly necessary to quantitatively evaluate individual 

busbar and overall system indices. In this research work 

following reliabilities has been calculated and evaluated for a 

system: 

 Generation system reliability 

 Transmission system reliability 

 Composite system reliability 

 Composite system reliability indices 

 

I. PROBLEM FORMULATION 

he RBTS is a 6 bus system composed of two generator 

buses, 5 load buses, 9 transmission lines and 11 generating 

units. The total installed capacity is 240 MW and the system 

peak load is 185 MW. 

 

 
Fig1: Single Line Diagram of RBTS system 

 

 

 

 

RBTS Data 

 

Table 1: Bus Data for RBTS system 

 

Bus     Peak Load,MW PG Q 

VAR Limit,MVAR 

Voltage Limits,pu 

Max Min 

Active Reactive Max Min 

1 0 0 1.00 50 -40 1.05 0.97 

2 20 0 1.20 40 -75 1.05 0.97 

3 85 0 0.00 0 0 1.05 0.97 

4 40 0 0.00 0 0 1.05 0.97 

5 20 0 0.00 0 0 1.05 0.97 

6 20 0 0.00 0 0 1.05 0.97 

                                    

 

 

 

 

 

 

 

T 
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Generation Data 

 

                                                               Table 2: Generator data for RBTS system 

 

Bus No. Rating(MW) Failure Per Year Repair           

Time(hours) 

1 40 6 45 

1 40 6 45 

1 10 4 45 

1 20 5 45 

2 5 2 45 

2 5 2 45 

2 40 3 60 

2 20 2.4 55 

2 20 2.4 55 

2 20 2.4 55 

2 20 2.4 55 

 

RBTS-Transmission Data 

         The relevant reliability data for the nine 110 kV 

lines in Fig. 1 in terms of the permanent and transient 

failure rates and the permanent outage repair times 

are given in [11]. The outage duration of a transient 

outage is considered to be less than one minute. 

Outages of substation components which are not 

switched as a part of a line are not included in the 

line data.     

                                                               

 

Table 3: Line Data for RBTS system 

 

From Bus To bus R X B Current rating Failure 

Per Year 

Repair 

Time 

1 3 0.0342 0.18 0.0212 0.49 1.5 10 

2 4 0.1140 0.60 0.0352 0.409 5 10 

1 2 0.0912 0.48 0.0564 0.409 4 10 

3 4 0.0228 0.12 0.0142 0.409 1 10 

3 5 0.0228 0.12 0.0142 0.409 1 10 

1 3 0.0342 0.18 0.0212 0.49 1.5 10 

2 4 0.1140 0.60 0.0352 0.409 5 10 

4 5 0.0228 0.12 0.0142 0.409 1 10 

5 6 0.0228 0.12 0.0142 0.409 1 10 

                             

 

II. RELIABILITY EVALUATION 

         An aging failure (end-of-life failure) is a 

nonrepairable failure. It may suddenly happen when a 

component enters the wear-out stage on the life basin 

curve, as shown in Figure 2.3. The aging failure is a 

conditional failure event that depends on the history; 

that is, how many years a system component has 

survived. 

         Weibull Distribution offers true failure analysis 

and risk calculations with enormously tiny samples. 

Results are possible at the initial stage of a problem 

without the necessity to crash a few more. The 

Weibull distribution is a 3 factor distribution. The 

three factors that comprise the Weibull distribution 

are β, α and data sets. Weibull analysis is used widely 

because this distribution allows representation to be 

done with a negligible amount of failures. The 

Weibull distribution's strong point is its adaptability. 

Depending on the parameters' values, the Weibull 

distribution can approximate an exponential, a 

normal or a twisted distribution.
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Table4:  Elements reliability data 

Element    Failure rate     Duration 

Permanent Active Permanent Maintenance Switching 

Busbar 0.001 0.001 2.0 1.0 0.0 

Cir.Breaker 0.02 0.02 24   1.0     0.0 

Transformer 0.015 0.015 15   1.0     0.0 

Disc.Switch 0.002 0.002 4.0    1.0     0.0 

 

 

 

 

Table5: Load Reliability Data 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Weibull Distribution Formula 

         In probability theory and statistics, the Weibull 

distribution is a continuous probability distribution 

and can be calculated  from the following formula 

                















x

e1)x(F
 ……(1) 

             The Weibull factor B (beta) is the slope. It 

implies the rate of failure. The Weibull shape factor β 

designates whether the failure rate is increasing, 

constant or decreasing. When β < 1.0 designates that  

the product has a decreasing failure rate. This 

scenario is typical of infant mortality and indicates 

that the product is failing during its burn-in period. 

When β = 1.0 designates a constant failure rate. 

Frequently, components that have survived burn-in 

will subsequently exhibit a constant failure rate. 

The β > 1.0 designates an increasing failure rate. This 

is typical of products that are wearing out. 

 

Aging Failure Rate: 

         The Value of   


 is calculated from the 

following formula: 


 = 

1000000/(FailureRate*EXP(GAMMALN(1+1/Shape 

Parameter(


)))) 

Failure Rate Calculation Formula=

1

t
























 

Where 


 = Shape parameter 


= Scale parameter

Table 6:  Aging Failure rate for Aging of Tx‘s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Load at Failure Frequency[1/yr] Duration[h] 

Bus 2 0.47 1 

Bus 3 0.216 1 

Bus 4 0.855 1 

Bus 5 0.002 5 

Bus 6 1.002 9.989 

Time(hr) 
=0.5 


=1.0 


=1.5 

              t=87601  0.087 0.015 0.00236 

              t=87605 0.039 0.015 0.00527 

t=876010 0.027 0.015 0.00746 

t=876015 0.022 0.015 0.00913 

t=876020 0.019 0.015 0.0105 

t=876025 0.017 0.015 0.0118 

t=876030 0.016 0.015 0.0124 

t=876035 0.015 0.015 0.0139 

t=876040 0.014 0.015 0.0149 
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Aging Repair Rate:

The Value of     is calculated from the following 

formula: 

  = 1000000/(Failure 

Rate*EXP(GAMMALN(1+1/Shape Parameter( )))) 

 

Repair Rate Calculation Formula=

1
t


























 

Where   = Shape parameter 

              = Scale parameter 

                                     

 

Table 7: Aging Repair rate for Aging of Tx‘s 

 

Time(hr)  =0.5  =1.0  =1.5 

t=87601 2.73 15 0.000115 

t=87605 1.22 15 0.000257 

t=876010 0.866 15 0.000363 

t=876015 0.707 15 0.000445 

t=876020 0.612 15 0.000513 

t=876025 0.547 15 0.000574 

t=876030 0.500 15 0.000629 

t=876035 0.463 15 0.000679 

t=876040 0.433 15 0.000726 

 
Fig 2: One line diagram of RBTS system in SKM‘s PTW 6.5 for aging of Tx‘s 

 

 Case 3a: Non repairable aging failure for 


=0.5 

        A nonrepairable aging failure for 


=0.5  refers 

to a random fatal failure in the normal operating stage 

of the life basin curve. Obviously, it corresponds to a 

decreasing failure rate and therefore can be modeled 

using an exponential distribution. 

 

                                                           

Table 8: EENS Value for Aging of Tx‘s for 


=0.5 

 

Time 

(hr) 

                                                   Reliability Analysis 

EENS (Kwh/year) Value for Aging of Tx‘s for 


=0.5 

L2 L3 L4 L5 L6 

0 8855688.94 

 

820.60 

 

7000745.07 81967029.91 85576849.91 
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1 8855688.93 

 

820.56 

 

7000464.56 81966403.38 95575902.39 

5 8855688.89 

 

820.39 

 

6999336.69 81963884.14 95572092.43 

10 8855688.83 

 

820.16 

 

6997913.76 81960705.56 95567285.30 

15 8855688.78 

 

819.92 

 

6996476.30 81957494.17 95562428.51 

20 8855688.71 

 

819.66 

 

6995024.31 81954249.97 95557522.07 

25 8855688.65 

 

819.38 

 

6993557.79 81950972.97 95552565.98 

30 8855688.59 

 

819.12 

 

6992358.74 81948293.37 95548513.37 

35 8855688.59 

 

819.12 

 

6992358.74 81948293.37 95548513.37 

40 8855688.59 

 

819.12 

 

6992358.74 81948293.37 95548513.37 

 

Case3b: Nonrepairable Chance Failure 

         A nonrepairable chance failure refers to a 

random    basin curve. Obviously, it corresponds to a 

constant failure rate and therefore can be modeled 

using an exponential distribution. fatal failure in the 

normal operating stage of the life . 

 

 

Table 9: EENS Value for Aging of Tx‘s for 


=1 

 

Time(hr) 

 

 

Reliability Analysis 

EENS(Kwh/year) Value for Aging of Tx‘s for 


=1 

L2 L3 L4 L5 L6 

0 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

1 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

5 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

10 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

15 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

20 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

25 8855688.94 820.60 2065266.86 81867494.39 95477314.39 

30 8855688.94 820.60 2065266.86 81867494.39 95477314.39 

35 8855688.94 820.60 2065266.86 81867494.39 95477314.39 

40 8855688.94 820.60 2065266.86 81867494.39 95477314.39 

 

 

Case3c: Wear Out Period 

         A nonrepairable wear out failure refers to a 

random fatal failure in the normal operating stage of 

the life basin curve. Obviously, it corresponds to a 

increasing failure rate and therefore can be modeled 

using an exponential distribution. 
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Table 10: EENS Value for Aging of Tx‘s for 


=1.5 

 

   Time(hr) Reliability Analysis 

EENS(Kwh/year) Value for Aging of Tx‘s for 


=1.5 

L2 L3 L4 L5 L6 

0 8855688.94 

 

820.60 

 

2065266.86 

 

81867494.39 

 

95477314.39 

 

1 8855689.41 

 

822.60 

 

2065267.87 

 

81867494.89 

 

95477314.89 

 

5 8855690.81 

 

828.56 

 

2065270.89 

 

81867496.40 

 

95477316.40 

 

10 8855691.82 

 

832.84 

 

2065273.07 

 

81867497.49 

 

95477317.49 

 

15 8855692.49 

 

835.69 

 

2065274.51 

 

81867498.21 

 

95477318.21 

 

20 8855693.24 

 

838.87 

 

2065276.12 

 

81867499.02 

 

95477319.02 

 

25 8855694.36 

 

843.63 

 

2065278.54 

 

81867500.23 

 

95477320.23 

 

30 8855696.03 

 

850.74 

 

2065282.14 

 

81867502.03 

 

95477322.03 

 

35 8855698.31 

 

860.43 

 

2065287.06 

 

81867504.49 

 

95477324.49 

 

40 8855701.13 

 

872.40 

 

2065293.13 

 

81867507.52 

 

95477327.52 

 

III. RESULTS & DISCUSSION 

         From the Reliabilty analysis we get the life basin curve by 

plotting EENS value with time for α=0.5, α=1.0, α=1.5. 

 

IV. CONCLUSION 

        In this thesis work, method has been presented to calculate 

reliability of composite system by calculating probability and 

frequency of failure of system under different conditions. 

        This area of composite power system reliability evaluation 

is least developed and also one of the most complicated but in 

view of environmental, ecological, societal and economic 

constraints faced by most of power utilities, this area is 

developing and getting attention in international market. 
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    Abstract- Visceral Leishmaniasis (Leash‘ma NIGH a sis) is a 

vector- borne anthrozoonotic disease caused by obligate 

intracellular macrophage protozoan Leishmanian donovani 

belongs to genus within the family Trypanosomatidae. This is 

very serious disease and endemic in warmer part of the world 

covering almost 88 countries (16 developed and 72 developing or 

66 countries in the Old World while 22 countries located in the 

New World). A total of 350 million people at risk and 12 million 

cases of infection every year. Out of 500, 000 cases of Visceral 

Leishmaniasis, more than 90 percent are reported from India, 

Bangladesh, Southern Sudan, Nepal and Northeast Brazil.  

      The protozoan parasite Leishmania exists at least in two 

alternative forms in two different hosts, 1. Amastigote form 2. 

Promastigote form 

      Promastigotes of Leishmania (infective stage in human) are 

released in human blood by female sand fly (Phelobotomus 

argentipes). After entering, these parasites are engulfed by the 

macrophages of the patients for killing them but due to several 

protective mechanisms leishmanian promastigotes are not only 

protected himself inside the macrophages but also rapidly divide 

within it and releases about ~20 amastigotes form each infected 

macrophages by bursting them.  

 

 

    Index Terms- Leishmania donovani, Visceral Leishmaniasis, 

Sand Fly, Amastigotes, Promastigotes. 

 

I. INTRODUCTION 

isceral Leishmaniasis (Leash‘ma NIGH a sis) is a vector- 

borne anthrozoonotic disease caused by obligate 

intracellular macrophage protozoan, Leishmania donovani, a 

genus within the family Trypanosomatidae. Visceral 

Leishmaniasis (VL) also known as Kala-Azar (Hindi: kala means 

black, azar means sickness), was first described by Leishman and 

Donovan in 1903. They separately demonstrated VL parasites in 

stained smear prepared from the spleen of patients suffering from 

a malaria-like illness. The disease is endemic, covering almost 

the five continents, in 88 countries with a total of 350 million 

people at risk and 12 million cases of infection. Out of 500, 000 

cases of visceral Leishmaniasis, more than 90 percent are 

reported from India, Bangladesh, southern Sudan, Nepal and 

northeast Brazil. 

 

II. CLINICAL SPECTRUM 

Visceral leishmaniasis (VL): 
       Visceral Leishmaniasis (VL) also known as Kala-azar 

(Hindi: kala means black, azar means sickness, also known as 

Assam fever, Dumdum fever, Sikari disease, Burdwan fever, 

Shahib's disease and tropical splenomegaly. It is second fatal 

disease after malaria reported by World Health Organization. In 

this disease, the parasite enters into spleen, liver, bone marrow 

and the consequences are usually with an almost 100% mortality 

rate if left untreated. The involvement of Visceral Leishmaniasis 

with HIV infection indicates that Visceral Leishmaniasis is an 

opportunistic infection.  

 

Post kala-azar dermal leishmaniasis (PKDL): 

        It is a dermatropic form of leishmaniasis developed by part 

of the ex- VL patients (WHO, 1990), but there are also few 

which don‘t have any previous history of VL (El-Hassan et al., 

1992). Post kala-azar dermal leishmaniasis (PKDL) is a dermal 

complication, caused as a consequence to VL. In Indian 

perspectives, it manifests in 5-15 per cent of VL cases after 

months or several years of remission from infection, while in 

global perspective (Sudan), it develops within weeks or months 

in 50-60 per cent of cured VL cases. Post Kala azar Dermal 

Leishmaniasis was first described by Brahmchari in 1922 in 

cured VL patients with outbreak and sign in the skin. In India, 

PKDL develops as a dermatosis in a small percentage of treated 

VL patients with a usual interval of 2-3 yr but it may occur much 

earlier (i.e., after 6 months) or much later (up to 32 yr). In 15-20 

per cent of PKDL cases no preceding history of VL is available, 

suggestive of subclinical infection.  

 

Cutaneous leishmaniasis (CL): 

        It is known, as 'little sister' in some countries that the 

disease is so common that is part of the family. In the Old World 

is known as oriental sore. It produces skin lesions, sometimes as 

many as 200 on the face, arms and legs, causing serious 

disability and permanent scars (WHO, 1998). In the Old World is 

caused by Leishmania major, Leishmania tropica and 

Leishmania aethiopica. In the New World CL is caused by L. 

mexicana and L. braziliensis complexes.  

 

Diffuse cutaneous leishmaniasis (DCL): 

        It is less common disease, chronic in evolution and 

particularly difficult to treat. Lesions produce by this disease is 

similar to leprosy, and due to lack of immune response can‘t be 

V 
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heal spontaneously, Reported by Desjeux, 1996; WHO, 1998). 

DCL is caused by  to L. aethiopica and L. amazonensis (Desjeux, 

1996).  

 

Mucocutaneous leishmaniasis (MCL): 
        Also called 'espundia', it produces disfiguring lesions to the 

face, it especially affects the mucous membranes of the nose, 

mouth and throat (Desjeux, 1996; WHO, 1998). It is mostly 

related to Leishmania species of the New World such as L. 

braziliensis, L panamensis and L. guyanensis, but mucosal 

lesions have been reported in the Old World due to L. donovani, 

L. major and L. infantum in immunosupresed patients (Desjeux, 

1996). 90% of all cases of MCL occur in Bolivia, Brazil and Peru 

(WHO, 1996). 

 

Morphology of the parasite: 

        The protozoan parasite Leishmania exists at least in two 

alternative forms in two different hosts: 

 Amastigote form: formerly called Leishmanial form. 

Amastigotes, occurs in Man, are ovoid and non-

flagellated form of Leishmania, measuring 3-5 μm in 

length.  

 

 Promastigote form: formerly called Leptomonad form, 

found in sand fly. These have short oval or pear shaped 

bodies, measuring 5 to 10 µm in length by 2 to 3µm in 

breadth. Later on, after development the parasites 

becomes elongated, slender and spindle shaped bodies 

measuring 15 to 20 µm in length and 1 to 2 µm in 

breadth, which occurs in the gut of sand fly 

(Phelobotomus argentipes). 

 

Transmission:   
        The blood sucking insects (Sand flies) are 2-3 mm long and 

are found through-out the tropical and temperate parts of the 

world. Larval development of sand fly is required organic matter, 

specific range of temperature, and moistures. This condition of 

environment is very common in house-hold garbage, bay of old 

trees, burrows of old trees and in cracks in house walls. The sand 

flies feeds on the host at night (Arias et al, 1996). Different 

species of sand fly transmits disease in different countries. 

 

P. argentipes: India and sub continents). 

P. martini and P. orientalis: Africa & Mediterranean basin 

P. chinensis and P. alexandri: China 

Lutzomyia logipalpis: New world (Americas) 

 

Life cycle of Leishmania donovani:  

        Leishmania donovani, the vector of the VL, is digenetic i.e. 

complete its life cycle in two hosts (Invertebrate host: sand fly & 

Vertebrate host: Man).   

 In Sand fly: Female sand fly (Phelobotomus 

argentipes) receives infected cell containing 

amastigotes on sucking the blood from the infected 

patients. The amastigotes are released in the mid-gut of 

the insect. At this place amastigotes stage transforms 

into the procyclic stage and start multiplying actively 

without penetrating the hemocoele. After few days, 

numerous procyclic triumphs are visible over the gut of 

the insect and the elongated procyclic promastigote 

attach to the mid-gut epithelium by inserting their long 

flagella in microvilli present on the lining of mid-gut. At 

this stage they are capable to migrate into cardiac valve, 

where they are transformed into short, spherical, non-

dividing promastigotes. These parasites are released 

from the midgut and penetrate the pharynx (proboscis) 

as metacyclic promastigotes, also termed as 

paramastigote. From proboscis the metacyclic 

promastigotes are ousted to the new mammalian host.  

 Infection in man: Metacyclic promastigotes enter into 

the skin of the vertebrate host (man) when the infected 

sand fly bites and suck out its blood as meal. It may 

inoculate 10-200 promastigotes into the dermis in a bite. 

They rapidly transform into amastigotes inside the 

macrophages and other related cells and reside at same 

place. They develop and multiply with in the 

macrophages and at the time when 20 or more 

amastigotes are developed, macrophages are bursts and 

free amastigotes released into the blood to infect other 

uninfected cells. Now, these infected macrophages and 

other cells move from the skin to other tissues like 

spleen, Liver and Bone marrow.  

 

        Intracellular survival of Leishmania: Leishmania 

donovani promastigotes stay alive and multiply in phago-

lysosomal compartment of macrophages, which is a very 

gracious setting for the parasite to live.  

 

        Normal action of Macrophages on pathogens: 

Macrophages usually kill the parasite by a succession of the 

reaction / mechanisms as follows: 

 

 Oxidative burst 

        When the macrophage engulfs any foreign particle like 

bacteria, or another pathogens, an enzyme located on plasma 

membrane of macrophages known as NAD(P)H Oxidase 

becomes activated and generate the reactive superoxide and 

hydroxyl radicals. These two radicals not only enhance the 

permeability of pathogen‘s membrane but also capable of 

damaging the pathogen‘s macromolecules like DNA.  

 

 Acidification 
        After fusion of phagosome with the endosomal 

compartment it leads to acidification of phagosome. This process 

is facilitated  by the action of a proton ATPase located on the 

plasma membrane, which leads to a significant drop in pH (pH 

5.0). As a consequence proteins start to denature and unfold and 

in due course they are hydrolyses by the action of hydrolases. 

 

 Digestion 
        After acidification of phagosome / endosomal compartment, 

it get fused with primary lysosomes and forms a phagolysosomal 

compartment. Here, the release of enzyme acid hydrolases 

(digestive enzymes) causes the degradation / digestion of 

macromolecules such as DNA, RNA, proteins and carbohydrates. 

 

Adaptation in Leishamania donovani promastigotes against 

the normal action of Macrophages  
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        Oxygen-defense mechanisms: All pathogen have a number 

of mechanisms that protect themselves against oxidative 

pressure. These are superoxide dismutase (SOD), catalase, 

peroxidase and glutathione. Following systems prevent pathogen 

from membrane and DNA damage. 

        Superoxide dismutase (SOD) is act as the first line of 

defense mechanism against the toxic intermediates of oxygen. It 

extensively accelerates the supeoxide dismutation reaction 

spontaneously.  

 

O2
- 
   +   O2

-
   →    O2

- 
 + H2O2 

 

        Superoxide dismutase (SOD) is among one of the highest 

known enzyme with the production rate is 10exp6 / s.  

 

        Catalase is the second defensive enzyme against the 

noxious intermediates of oxygen. It has the capability to 

inactivate the hydrogen peroxide via following reaction: 

 

2H2O2
    

→    O2
-
  +  2H2O 

 

        Peroxidases are the third defensive enzymes against the 

toxicity of oxygen. They have catalyze the following type of 

reaction: 

 

AH2  + ROOH  →  H2O  +  2ROH  + A 

 

        Glutatione (Gamma-glutamyl cysteyl glycine or GSH) is 

another important protective agent against oxidant stress of 

oxygen. It readily reacts non-enzymatically with peroxides 

according to the following reaction: 

 

ROOH    +   2GSH   →  ROH  +  GSSG  +  H2O 

 

        A similar reaction can also be catalyzed by the enzyme 

glutathione peroxidase. Oxidized glutathione (GSSG) is then 

enzymatically reduced by the enzyme gluthathione reductase: 

 

GSSG  + NADPH  + H
+
   →    2GSH   +  NADP

+ 

 

        The reducing equivalents required to maintain glutathione in 

the reduced form come from the pentose-phosphate shunt where 

the enzymes glucose-6-phosphate dehydrogenase and 6-

phosphogluconate dehydrogenase produce NADPH. Red blood 

cells that are loaded with oxygen-carrying heam and thus are 

exposed to high concentration of oxygen have an important 

pentose-phosphate shunt and high activities of catalase and 

superoxide dismutase. 

 

1. Acid Phosphatase Mechanism:  
        Acid Phosphatase is produced by the surface of amastigotes 

which restrain the action of superoxide and hydroxyl radical and 

prevent them from disintegration. Due to this activity of the 

parasite, macrophages are unable to digest amastigotes. In 

addition to these properties, parasite also possess a proton pump 

in their cell surface, this proton pump maintains the intercellular 

pH towards neutral that prevents it from lysosomal digestion, 

since lysosomal enzymes work only at acidic pH. Parasites also 

have a Lipophosphoglycan (LPG) on its surface, which prevents 

them from lysosomal enzymes.  

 

2. Complement deactivation:  
        The complement protein C3b, present in the blood, is the 

important factor for compelling immune complex. It binds with 

foreign material and promotes its uptake by phagocytic cells. 

Leishmanian promastigotes possess a gp63 protein on their cell 

surface, which possess the capability to convert C3b into iC3b 

(inactive form of C3b). iC3b is unable to develop immune 

response. 

        Recently, Indian scientists have recognized a key protein 

cytosolic tryparedoxin peroxidase (cTXNPx) that plays an 

important role in regulating the survival, infectivity and drug 

response of the Leishmania donovani. It belongs to the group of 

enzymes, which detoxify peroxides, chemicals that are toxic to L. 

donovani. Parasites with higher levels of cTXNPx were more 

able to withstand high levels of hydrogren peroxide, and were 

also resistant to an antileishmanial drug. 

 

III. CONCLUSION 

        Our immune system is very smart in recognizing the foreign 

antigens but the leishmania, the pathogen, is very cleaver in the 

sense that is takes over the control of immune defense 

mechanism (cell mediated and humoral immune defense) after 

entering into the host. The pathogen – leishmania - remains alive 

encapsulated within macrophages and not affected by our 

immune system / antibodies. When parasite enters in the body, 

the production of antibody starts from plasma cells (a form of B 

lymphocyte) but these antibodies are unable to interact with 

parasitic antigens because before the interaction, parasite already 

get entered into the macrophages and the antigens is covered 

within macrophages. Macrophages itself are unable to kill them 

due to different protective mechanism of parasite i.e. they 

produce Acid Phosphatase on their surface, which restrain the 

action of superoxide and hydroxyl radicals on parasite and thus, 

prevent them from disintegration.Thus, these are the reason also 

why any of the detection tests can detect the diseases with 100% 

surety.  
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    Abstract- Unsupervised learning is often derived from 

motivations that appear to be independent of supervised learning. 

While supervised models aim at prediction, unsupervised models 

are mainly used for grouping records or fields and for the 

detection of events or attributes that occur together. Predictive 

analytics that predict the present are based on existing data, 

preferably as much as possible. Predictive techniques for 

customer segmentation can be used for intelligent decision 

towards customer preferences. In this paper unsupervised 

clustering based analysis towards very large datasets for analysis 

towards health insurance dataset for their preferences towards 

health  insurance products for intelligent decision making. 

 

    Index Terms- Unsupervised learning,insurance,decision 

making,clustering 

 

I. INTRODUCTION 

lustering can be considered the most important unsupervised 

learning problem; so, as every other problem of this kind, it 

deals with finding a structure in a collection of unlabeled data.A 

loose definition of clustering could be ―the process of organizing 

objects into groups whose members are similar in some way‖.A 

cluster is therefore a collection of objects which are ―similar‖ 

between them and are ―dissimilar‖ to the objects belonging to 

other clusters. The most distinct characterstic of data mining is 

that it deals with large datasets (megabytes or even giga or 

terabytes).This requires the algorithms used in data mining to be 

scalable. Clustering is a popular approach used to implement 

unsupervised classification and data summation as well as 

segmentation of large heterogeneous data sets in to smaller 

homogeneous subsets that are easily managed,separately 

modeled and analysed. 

 

II. BACKGROUND WORK 

        Insurance firms can increase profitability by identifying the 

most lucrative customer segments and then prioritize marketing 

campaigns accordingly. For the insurance industry, there may be 

no such thing as an unacceptable consumer 

      Profile[4].Marisa s.viveros addressed unknown behaviour 

patterns from data collected in health information system.[5]  

Mittal & Kamakura (2001) find the link between customer 

satisfaction and retention to be moderated by customer 

characteristics.kanwal garg(2008) find decision tree method for 

identifying customer behaviour of investment in life insurance 

sector. Patrick A Rivers( 2010) examined some of the benefits 

and challenges of using data mining processes within the health-

care arena                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

 

III. METHODOLOGY 

      In unsupervised or undirected models there is no output field, 

just inputs. The pattern recognition is undirected; it is not guided 

by a specific target attribute.The goal of our model is to uncover 

data patterns in the set of input fields. Cluster model the groups 

are not known in advance. Instead the cluster algorithm to 

analyze the input data patterns and identify the natural groupings 

of records or cases. When new cases are scored by the generated 

cluster model they are assigned to one of the revealed clusters. 

      K-means (MacQueen, 1967) is one of the simplest 

unsupervised learning algorithms that solve the well known 

clustering problem. The procedure follows a simple and easy 

way to classify a given data set through a certain number of 

clusters (assume k clusters) fixed a priori. The main idea is to 

define k centroids, one for each cluster. These centroids shoud be 

placed in a cunning way because of different location causes 

different result. So, the better choice is to place them as much as 

possible far away from each other. The next step is to take each 

point belonging to a given data set and associate it to the nearest 

centroid. When no point is pending, the first step is completed 

and an early groupage is done. At this point we need to re-

calculate k new centroids as barycenters of the clusters resulting 

from the previous step. After we have these k new centroids, a 

new binding has to be done between the same data set points and 

the nearest new centroid. A loop has been generated. As a result 

of this loop we may notice that the k centroids change their 

location step by step until no more changes are done. In other 

words centroids do not move any more. 

This algorithm aims at minimizing an objective function, in this 

case a squared error function. The objective function 

, 

where is a chosen distance measure between a data 

point and the cluster centre , is an indicator of the 

distance of the n data points from their respective cluster centres. 

      The algorithm is composed of the following steps: 

1. Place K points into the space represented by the objects 

that are being clustered. These points represent initial 

group centroids. 

C 

../DM_CONCEPTS/kmeans.html#macqueen
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2. Assign each object to the group that has the closest 

centroid. 

3. When all objects have been assigned, recalculate the 

positions of the K centroids. 

4. Repeat Steps 2 and 3 until the centroids no longer move. 

This produces a separation of the objects into groups 

from which the metric to be minimized can be 

calculated. 

      Cluster based customer segmentation can target the profitable 

or valuable customers from other non-profitable customers. 

 

IV. EXPERIMENTS 

      A portfolio database in an Health insurance company  

contains a set of insurance policies purchased by customers.our 

scope of analysis is limited to Health insurance policies. 

      Health insurance includes all risks related to the lives of 

human beings.A  health insurance company‘s funds are collected 

by way of premiums.Every premium represents a risk that is 

covered by that premium.With the focus on dealing with large 

datasets data mining provides an environment in which to 

perform such extended analyses of  health insurance portfolio 

databases. 

      The source dataset was extracted from IRDA Health 

insurance database.An intial trial set of some 15000 records 

covering a time period of one year(1
st
 January 2010 to 31

st
 

January 2011).Each record contains 34 fields of data. 

      The first task was to remove from the database those 

variables which were irrelevant to the task at hand.This process 

was complicated by the fact that some obviously irrelevant 

attributes (eg:office at health insurance policy was taken).On the 

other hand,leaving irrelevant attributes in the data set can lead to 

aberrant results. 

      The second task labeled cleansing involved.It is the process 

of performing various transformations on data.(eg.Birthdates 

transformed into ages). 

 

4.1 K-Means technique 

      Simple k-means algorithm is applied on Health Insurance 

data set for cluster formation and subsequent analysis to predict 

customer preferences towards health insurance.we considered 14 

relevant attributes for analysis. 

The set of  14 attributes after preprocessing taken for analysis is 

given in figure 4.1 

 

Fig 4.1: Attributes of the dataset for the experiment and 

analysis 

               

Slno Attribute 

 

1.  Txt_Gender 

2.  age 

3.  Txt_Type_of_Policy 

4.  Boo_Pre-existing_Diseases_Covered 

5.  Boo_Waiver_of_1st_Year_Exclusion 

6.  Boo_Maternity_Cover 

7.  Boo_Baby_cover_as_part_of_Matern

ity 

8.  Boo_Floater_applicable 

9.  Num_Sum_Insured 

10.  Txt_Relationship_of_Insured 

11.  Txt_Occupation 

12.  Num_Individual_Premium 

13.  Num_Floater_Amount 

14.  Boo_Baby_cover_from_date_of_birt

h 

15.  Txt_Gender 

 

      The weak tool has been considered for the purpose of 

analysis and test results. The WEKA ("Waikato Environment for 

Knowledge Analysis") tool is used for Data mining. Data mining 

finds valuable information hidden in large volumes of data. 

Weka is a collection of machine learning algorithms for data 

mining tasks, written in Java and it contains tools for data pre-

processing, classification, regression, clustering, association 

rules, and visualization.  The key features of Weka are it is open 

source and platform independent.  

 

      kMeans Model and evaluation on training set is given in 

figure 4.2 

 

 
      The first column gives you the overall population centroid. 

The second and third columns gives  the centroids for cluster 0 to 

4  respectively. Each row gives the centroid coordinate for the 

specific dimension. 

Figure 4.2 Results of simple –k means 

clustering on dataset 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               117 

ISSN 2250-3153  

www.ijsrp.org 

      In the above results cluster 0 represents House wives -female 

gender falls with average age of 42 hold group policy with no pr-

existing diseases. 

      In Cluster 1 there are male genders with average age of 23 

will prefer for Individual policy. 

      In cluster 2 there are male genders with average age of 42 is 

of production workers prefers group policy. 

      Cluster 3 represents the male with an average age of 40 with 

high risk profile of occupation like police/defence/paramilitary  

      Prefer group floater policy. 

      Cluster4 represents the male with average age of 28 are of 

business traders and professional prefer self policy rather than 

group policy. 

 

Clustered Instances 

 

0       3821 ( 25%) 

1       3315 ( 22%) 

2       3645 ( 24%) 

3       2010 ( 13%) 

4       2209 ( 15%) 

 

      The clustering model shows the centroid of each cluster and 

statistics on the number and percentage of instances assigned to 

different clusters. Cluster centroids are the mean vectors for each 

cluster; so, each dimension value and the centroid represents the 

mean value for that dimension in the cluster. 

      Thus, centroids can be used to characterize the clusters. 

Numbers are the average value of everyone in the cluster. Each 

cluster shows us a type of behavior in  customers, from which 

conclusions are drawn. 

 

 
 

 

      The visualization of above set of data is projected in figure 

4.3. 

      For the chosen data set the cluster number as the x-axis, the 

instance number (assigned by WEKA) as the y-axis, and the 

"gender" attribute as the color dimension. This will result in a 

visualization of the distribution of males and females in each 

cluster.The observered results as clusters 2,  3 and 4 are 

dominated by males, while clusters 0 and 1 are dominated by 

females. In this case, by changing the color dimension to other 

attributes, their distribution within each of the clusters can be 

observed.  

  

5.2 J4.8 technique:- 

      Classification (also known as classification trees or decision 

trees) is a data mining algorithm that creates a step-by-step guide 

for how to determine the output of a new data instance. WEKA 

has implementations of numerous classification and prediction 

algorithms. The basic ideas behind using all of these are similar. 

In this example we will use the modified version of the bank data 

to classify new instances using the C4.5 algorithm (note that the 

C4.5 is implemented in WEKA by the classifier class: 

weka.classifiers.trees.J48).The Health insurance datset of 15,000 

records was taken for analysis with 14 relevant attributes . The 

dataset is fed into weka‘s classification analyzer with J4.8 Rule 

set. The result of the run information is given in figure 4.4. 

 
Figure 4.4.Output from WEKA's classification model 

       

      An attribute is chosen to compare clusters and classes defined 

by the values of this attribute. The evaluation is done by 

4.3 output weka clustering visualization  
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displaying the confusion matrix.The gender attribute is used for 

classifying the classes. 

      The important numbers to focus on here are the numbers next 

to the "Correctly Classified Instances" (94.0667 percent) and the 

"Incorrectly Classified Instances" (5.9333 percent). Other 

important numbers are in the "ROC Area" column, in the first 

row (the 0.962).  

      Comparing the "Correctly Classified Instances" from this test 

set (94.0667 percent) with the "Correctly Classified Instances" 

from the training set (5.9333 percent), it is observed that  the 

accuracy of the model is good enough to predict the gender based 

classification of customers towards health insurance policy . 

 

 
 

 

 

 

      From the above decision tree figure 5.5  generated from J4.8 

algorithm, it is observed that the occupation attribute of the 

policy holder has the significant impact inaddition to the gender 

and age classification towards group policy or self policy 

preference of health insurance. 

 

V. CONCLUSION 

      Analysis of policyholders behavior enables companies to 

improve support of their policy holder oriented  processes, which 

aims to improve the overall performance of the health insurance 

company. Unsupervised data mining methodology has a 

tremendous contribution for researchers to extract the hidden 

knowledge and information [12].customer segmentation 

generated by clustering based model will add value by enabling 

target appropriate products to different consumers. The research 

described in this paper also identified gender based preferences 

towards health insurance policies in addition other attributes. 
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    Abstract- This paper demonstrates the success of women in 

microenterprise development to represent issues relevant to 

women's success in the sector. Researchers tend to use gender 

simply as a variable to explain success vis-avis relevant 

understanding of gender as a social construct. Such work 

disregards how culturally specific power relations influence 

women's opportunities for success. Gender and microenterprise 

development theorists do better at incorporating power relations 

into explanations of why women start microenterprises and why 

their performance differs from that of men. They also take a 

broader view of microenterprise success by combining economic 

and empowerment outcomes, recognizing the diverse roles self 

employment plays for women. The relevance of power issues to 

success and the need for cultural sensitivity in evaluating 

women's opportunities to achieve positive enterprise outcomes 

are highlighted through the example of women's involvement in 

the microenterprise sector in South Asia. 

 

I. INTRODUCTION 

n evaluating microenterprise success, the microenterprise 

development literature in developed and developing countries 

has focused on economic outcomes such as profitability, turn 

over, sales and employment (Chaganti & Chaganti, 1983; Du 

Rietz & Henrekson, 2000; Hornaday & Wheatley, 1986). This 

literature also has focused on male entrepreneurs as the norm, 

developing concepts of success and norms of behavior based on a 

male model (Marlow & Strange, 1994). The male focus is 

currently changing but the economism of success measures is 

not. Both trends are reflected in the growing literature on women 

entrepreneurs in developed countries, their reasons for starting 

businesses and their relative economic success (Chaganti & 

Parasuraman, 1996; Fischer, Reuber, & Dyke, 1993; Goffee & 

Scase, 1983; Kalleberg & Leicht, 1991; Lee & Rogoff, 1997; 

Miskin & Rose, 1990; Srinivasan, Woo, & Cooper, 1994).  

Within the field of development there is a sub-field focusing on 

microenterprise development and gender. The sub-field 

developed from earlier attention to women's income generation 

programs and over time changed its focus to women as micro-

entrepreneurs. Much of this literature recognizes that 

concentrating only on economic outcomes to evaluate success is 

not sufficient within many cultural contexts where women's 

entitlements to income and abilities to convert access to income 

into power in the household, market and state are less than men's 

in practice if not by law (Chen, 1996; Carr, Chen, & Jhabvala, 

1996; ILO, 1999; Mayoux, 1995). However, this literature has 

not taken the argument a step further to specifically discuss 

multidimensional measures of success.  

       Taken into consideration the recommendation that the 

concept of success used to design microenterprise promotion 

programs and evaluate microenterprise success be altered in 

environments where women face socio-cultural constraints that 

limit their economic success and/or their ability to directly 

benefit from it. A narrow definition of success misses the 

influence of gendered power relations on opportunities for 

success and thus offers only a partial understanding of what the 

concept of success should include for women 

microentrepreneurs. Success for women in cultural contexts 

framed by gendered constraints on economic opportunities must 

include an empowerment as well as an economic dimension, and 

examination of the determinants of both dimensions of success 

must be sensitive to the influence of social norms on women's 

ability and willingness to achieve these outcomes.  

        Using the case of women's microenterprise development in 

South Asia as an example of a context in which a range of socio-

cultural norms constrain women's opportunities for economic 

success and their ability and willingness to benefit from it, i.e. 

where national culture plays a role in women's success. The case 

highlights how incorporating an empowerment dimension of 

success and performing a more sensitive analysis of success 

determinants can lead to better interventions to improve both 

women's economic success outcomes and their ability to use 

these outcomes to improve their status in the household and 

beyond. Thus, the purpose of microenterprise development in 

such contexts is not only to increase women's access to income 

but also to motivate a process of empowerment for women 

through which they can gain power and status in the household, 

market, and community. Any analysis of the determinants of 

success for women must incorporate gendered structures of 

constraint to truly understand both how women's opportunities 

are more constrained than men's and the means of their 

improvement.  

 

II. INTEGRATION OF GENDER INTO MICRO-

ENTERPRISE  

     There have been many studies of women's entrepreneurship 

and performance outcomes, some focusing only on women and 

others comparing outcomes for males and females (Chaganti & 

Parasuraman, 1996; Fischer et al, 1993; Kalleberg & Leiclit, 

1991; Lee & Rogoff, 1997; Miskin & Rose, 1990; Smith & 

Stelcner, 1990; Srinivasan et al, 1994). These studies are 

influenced primarily by a market based justification of support to 

the microenterprise sector focused on individual 

entrepreneurialism, economic growth, and efficiency, with the 

latter two achieved through the market (Colcough, 1991). 

Markets are perceived as competitive, nondiscriminatory and the 

best mechanisms through which to allocate scarce resources. It is 

expected that the benefits of market-led growth will trickle down 

throughout the economy, raising living standards for all (World 

Bank, 1995). Some studies also incorporate the objectives of 

employment generation and poverty alleviation with economic 

I  
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growth to justify their attention to the microenterprise s ector 

(Lubell, 1991; Mayoux, 1995; Schmitz, 1982). In these cases, the 

state and the market both have a role in reducing poverty and 

fostering microenterprise development. While the two 

approaches differ in their development objectives and the 

mechanisms used to achieve them, they are similar in their use of 

economic measures of success and oftentimes in their simplistic 

method of integrating gender into studies of performance 

determinants. Neither approach tends to bring issues of power 

and inequality into theoretical and empirical analysis of success. 

This is a weakness that detracts from their ability to fully 

understand the dynamics behind women's entry into 

entrepreneurship, their success and differences in these issues 

across cultures.  

       Most studies of women enterprise performance measure 

success through economic outcomes alone (Chaganti & 

Parasuraman, 1996; Fischer et al, 1993; Kalleberg & Leicht, 

1991; Lee & Rogoff, 1997; Miskin & Rose, 1990; Schutjens & 

Wever, 2000; Smith & Stelcner, 1990; Srinivasan et al, 1994). 

The measures include size of firm, change in number of 

employees, growth in sales or income, productivity, and returns. 

This narrow definition of success highlights only economic 

motivations for entering into self-employment, which tends to fit 

the male model of self-employment (Chen, 1996; Moore & 

Buttner, 1997). It does less well in reflecting women's 

motivations for starting a business, which include a desire for 

greater income as well as creating more opportunities for 

advancement than in the labor market, improving a family's 

livelihood position, self-fulfillment, and a greater ability to 

balance work and family roles; hence it also does less in 

capturing their success (Brush, 1992; Moore & Buttner, 1997). 

Amongst poor women in developed and developing nations, self-

employment also is perceived as a means of empowerment 

through which women can reduce their dependence on the state 

or on male family members by gaining control over their own 

income (Chen, 1996; Mayoux, 1995). Thus, "use of traditional 

success measures including growth in sales or employees would 

present a one-sided view of female entrepreneurs' success" 

(Moore & Buttner, 1997, 166).  

       A second weakness in translating entrepreneurship theory 

into empirical studies of women's entrepreneurship and gender 

differences in performance involves the variables used to model 

the determinants of success. The variables generally include 

individual and enterprise characteristics and at times 

environmental factors (sector, economic conditions, etc), but 

generally do not include institutional or social factors specific to 

the culture that may influence success (see for example Lerner, 

Brush & Hisrich, 1997; Schutjens & Wever, 2000). Therefore the 

models tend to be reductionist due to their primary focus on 

economic and psychological determinants of success, missing 

how women's socio-culturally defined roles affect their economic 

roles and vice versa. In-attention to social roles is not just a 

simplification that eases operationalization of theory. It has real 

consequences for understanding how and why women and men 

perform differently in self-employment. Therefore, while gender 

is often included to explain performance differences, the 

sensitivity of analysis in most cases is weak, providing less than 

detailed knowledge of why gender differences do or do not exist 

in different contexts.  

       Gender is generally incorporated into empirical work as an 

indicator variable, with this variable representing all economic 

constraints and socio-cultural influences on women's relative 

success (see Schiller & Crewson, 1997; Srinivasan et al, 1994). 

Thus, researchers may recognize that women face resource 

constraints and in some cases socio-cultural constraints, but they 

make no effort to incorporate distinct measures of these factors 

into empirical work to detail their separate effects (Goedhuys & 

Sleuwaegan, 2000; Lerner et al, 1997; Schiller & Crewson, 1997; 

Srinivasan et al, 1994). Thus, the results might demonstrate that 

gender matters to success, but then provide little input as to how 

or why, limiting their policy relevance.  

       An example of one issue that crosses cultures, is likely to 

differentially influence success outcomes by gender, and would 

not be difficult to collect data about is the gender division of 

household labor. In some cases the effect of women's care work 

in the home on their choices of type of work and time available 

for work is recognized in the gender and entrepreneurship 

literature (Lee & Rogoff, 1997; Lerner et al, 1997). However, 

measures representing the burden of household work are not 

incorporated into empirical work or are not interpreted with any 

depth. For example, Lee and Rogoff (1997) conducted a study 

focusing on family businesses and raised the issue of family 

conflicts and time available to women for market work. 

However, no further analysis is done to determine if women 

spend less time in work and if this affects performance. The only 

factor examined in their empirical work is if family relations 

within family-owned businesses affect business outcomes. Thus, 

the concept of family work burden and conflict is operationaiized 

in a non-gendered way, not examining the conflict between work 

and family in terms of women's care taking role but in terms of 

business relationships within the family. It is not surprising that 

no significant gender differences in family conflict were found. 

In the study by Lerner, Brush and Hisrich (1997), variables 

representing the number and age of children are incorporated into 

the empirical work, but their results are not discussed in relation 

to performance. They are labeled demographic variables and 

seem to be considered control variables versus potential 

contributing factors to entrepreneurial success.  

       Two studies that analyze gender differences with more 

sensitivity are by Smith and Stelcner (1990) and Kalleberg and 

Leicht (1991). Smith and Stelcner (1990) analyzed the relative 

performance of men and women in the retail sector of Peru's 

informal sector, using revenue as the measure of performance. 

The researchers divided the retail sector into female only, male 

only and mixed enterprises. The model included variables in a 

non linear form, reflecting the probability of making a sale. Some 

of the variables included were age of firm (to measure reputation 

and experience of firm), location of firm, value of capital, 

monthly operating expenses, hours of work per month by family 

workers (the study focused on family enterprises), total work 

experience and total education, both of the most experienced and 

most educated adult in the firm, respectively (Smith & Stelcner 

1990). The study found that productivity differences between 

female, male and mixed firms in Peru's informal retail sector 

were influenced by the distribution of factors versus inherent 

disadvantages based on gender. Therefore, with access to the 

same factor endowments, gender disadvantages would markedly 

decline if not disappear.  
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       Kalleberg and Leicht's (1991) study of male and female 

entrepreneurs in Indiana also used only economic measures of 

success and its determinants, but again applied a more sensitive 

method to analyze the data, incorporating interactions of 

performance determinants with gender to determine through 

what effects gender differences were found. As in the Smith and 

Stelcner (1990) study, no evidence of inherent gender differences 

in performance when using a more sensitive means of analysis 

was found. Thus, while the variables in both studies do not go so 

far as to incorporate the social, cultural and institutional factors 

that may differentially affect men and women, the results are 

analyzed and interpreted in a more sensitive manner than most 

studies, using interaction effect approaches to understand and 

control for the processes through which performance may differ. 

This approach is likely to lead to better direction for 

programming and policy making to support women's 

entrepreneurship.  

       While the examples of the latter two studies are 

improvements in the gender analysis done within studies of 

entrepreneurship performance, when examining questions related 

to the social construct gender, it is necessary to include variables 

representing the different roles and responsibilities ascribed 

based on gender in order to determine their effects. What these 

empirical studies lack are explanatory variables representing 

women's socio-economic reality. The gender and development 

literature on microenterprise development delves more 

sensitively into the motivations for women's entry into self-

employment and the socio-cultural constraints on their success. It 

moves away from the economic focus of many current studies of 

microenterprise outcomes, and focuses attention on power and 

inequality not found in most orthodox approaches to 

microenterprise development.  

 

III. GENDER, POWER AND CULTURE  

       Within the gender and development literature there are three 

main criticisms of the economic measures of success. The first is 

that such measures concentrate more on access to economic 

resources versus control over them; second, they tend to define 

success as growth, dismissing other motivations for self-

employment whose achievement may not be measurable by 

economic outcomes alone; and third, they ignore the effects of 

unequal market access on marginalized groups in society, 

making economic success a partial measure that misses the 

effects of culturally specific power relations.  

       Measures of economic success represent an economically 

vibrant enterprise but do not necessarily represent who benefits 

from that vibrancy. Thus, they represent only who has access to 

the economic resources flowing from the enterprise, not who 

actually controls them. This is a weakness in using only 

economic measures of women's enterprise success since in many 

cultures, improving only women's access to resources is 

insufficient as it ignores the influence of power relations on 

women's ability to maintain control over the resources earned by 

them and transform this control into increased status (Kabeer, 

1997, 2000). Based on an assessment of economic measures of 

success, development practitioners tend to design programs 

providing women with direct productive assistance in accessing 

resources (McKee, 1989). While this is helpful to women in 

increasing the economic feasibility of their enterprises, it ignores 

other equally important elements such as group formation and 

consciousness raising that can be used to work for changes in the 

power relations shaping women's economic opportunities 

(Mayoux, 1995; Piza Lopez & March, 1990). Thus, economic 

success alone is an insufficient measure to represent the desired 

outcomes of women's enterprises since microenterprise 

involvement also should address unequal societal power relations 

that constrain some women's ability to fully benefit from their 

economic success (Carr et al, 1996).  

       The second criticism of the use of economic measures of 

success is linked to the first. In many contexts, particularly in 

regions where patriarchy plays a strong role in the state, market 

and family, involvement in self employment is not just a 

livelihood strategy, but also a means of facilitating women's 

empowerment (Carr et al, 1996). This aspect of the purpose of 

self employment is ignored in orthodox measures of success. 

However, alternative motivations are mentioned in some 

discussions of the determinants of success. Some of the motives 

other than income and profit that are mentioned in the orthodox 

literature include work family balance, independence, and self-

fulfillment (Fischer et al, 1993; Lerner et al, 1997). Some of 

these hint at the concept of empowerment, but do not explicitly 

bring in unequal power relations and the need for social change, 

nor are they then accounted for in conceptualizing and measuring 

success. Unequal power relations and social change are more the 

focus of gender and developm ent literature on self employment, 

with access to self employment opportunities and the structure of 

these opportunities (group formation, leadership building) being 

a means of empowerment (Carr et al, 1996; Hays, 1999; 

Mayoux, 1995).  

       The final criticism of solely economic measures of success is 

that they privilege the market as an institution and appear to 

support a view of the market as an unproblematic, neutral 

mechanism. Issues of unequal access to the market due to 

discrimination are not often brought to the fore in orthodox 

examinations of gender differences in enterprise performance, 

except in the case of credit (see Chaganti & Parasuraman, 1996; 

Goedhuys & Sleuwaegan, 2000; Lerner et al, 1997; Lee & 

Rogoff, 1997). Thus, while some studies mention women's more 

difficult access to resources, there is little in depth review of why 

these differences exist (Lee & Rogoff, 1997; Srinivasan et al, 

1994). Such a discussion could serve as an entry point for an 

assessment of how power relations within a society may impinge 

on market access and the functioning of the market as a neutral 

means of exchange. There is little recognition of the role of 

social and cultural norms in causing the constraints on the growth 

potential of certain marginali zed groups. Thus, microenterprises 

unable to compete within the market are described as 

unsuccessful due to personal characteristics of the entrepreneurs, 

firm characteristics, or external factors related not to social or 

cultural norms, but to market and sector conditions (Lerner et al, 

1997; Schutjens & Wever, 2000).  

       Those taking a more critical gender perspective recognize 

the problem of low growth, and therefore, lower economic 

success in women's s microenterprises. However, they link lower 

potential not only to personal and firm characteristics but also to 

an inability to compete freely in the economic sphere due to 

policy, market and cultural constraints, expanding the scope of 
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external factors (Carr et al, 1996; Chen, 1996; Mayoux, 1995). 

They see the market as influenced by power relations that have 

an asymmetrical gender (and class, race, age, etc.) dimension 

(Bakker, 1994; Elson, 1994). In order to fully understand the 

processes by which men and women's self employment 

performance varies, the power relations constructing the market 

must be made explicit and women's perceptions of their rights to 

access increased. Thus, success is partially economic since the 

enterprise must be sustainable, but also is related to 

empowerment in order to show whether power relations shaping 

market and family relations are changing w ith women's entry 

into self employment.  

       The gender and microenterprise development literature also 

more fully develops the ideas of economic, social and cultural 

constraints on women's ability to achieve success. As mentioned 

in the previous section, some of the entrepreneurship literature 

recognizes these constraints, but does little to incorporate them 

into empirical work beyond including gender as an indicator 

variable, perhaps interacted with other explanatory variables. 

Gender and microenterprise development theorists better develop 

theory on gender constraints and strive to bring measures of 

constraints directly into empirical work (Carr et al, 1996; Chen, 

1996; Grasmuck & Espinai, 1997; Kantor, 2000, 2002a; Mayoux, 

1995). Some of the constraints discussed are those mentioned in 

more orthodox entrepreneurship literature, such as unequal 

access to capital, networks and technology, but more attention is 

given to why these inequalities exist, leading to an understanding 

of socio-cultural constraints as well as economic constraints 

(Carr et al, 1 996; Downing, 1990; ILO, 1999; Kantor, 2002a; 

Mayoux, 1995; Punitha, Sangeetha & Padmavathi, 1999; 

Weidemann, 1995). Carr et al (1996) describe two sets of 

constraints, women intensive and women exclusive. Women 

intensive constraints are those affecting poor men and women 

due to their lack of economic power, but affecting women more 

due to unequal gender relations within class. Women exclusive 

constraints affect women through macro structures framing 

gender roles and responsibilities within a society. The women 

intensive constraints are those that have been documented in 

writing on gender differentials in microenterprise performance, 

while women exclusive constraints are generally found in more 

sophisticated gender analysis of economic opportunities. They 

will vary by culture and highlight how any gender analysis of 

women's microenterprise success must be informed by national 

culture.  

       The tendency for the entrepreneurship literature to focus 

attention on economic success and a narrow range of 

determinants is problematic for conceptualizations of women's 

success cross culturally, but to different extents in different 

cultures. National culture defines how institutions operate in 

relation to gender norms, thus defining women's opportunities 

and constraints. (1) For example, in many Middle Eastern, North 

African and South Asian nations, female seclusion norms are 

common, influencing women's access to the public sphere. The 

acceptance of early marriage in some cultures and consequent 

motherhood at young ages can affect women's ability to access 

education and market opportunities and can lead to health 

problems with productivity effects. Finally, norms of male 

headship and intra-household power can reduce women's ability 

to gain from the benefits of entrepreneurship in some cultures, 

with men maintaining entitlement to all income earned in the 

family and, in some cases, women willingly relinquishing their 

economic entitlements for social entitlements (Kabeer, 2000). 

Thus, researchers must be sensitive to difference by gender and 

other forms of identity when applying entrepreneurship theory 

cross culturally. Care must be taken to understand how national 

culture affects institutions like the family and market, and then 

how these institutions influence women's economic and social 

lives.  

       The central criticism of much empirical work on gender 

differences in success outcomes in orthodox entrepreneurship 

literature is that success is defined only through economic 

outcomes with a narrow view of the mechanisms influencing 

success for women in this sector. Issues related to socio-

culturally based gendered power relations are not incorporated, 

leading to a partial understanding of the purpose of self 

employment for women and the reasons why many women face 

more constraints than men. It thus becomes imperative to 

reconceptualize success to include issues of power and 

empowerment when evaluating microenterprise development, 

particularly in cultures where patriarchal systems have a strong 

influence on the institutions of the state, market, and family.  

 

IV. INCORPORATING EMPOWERMENT  

       Incorporating social change and equity considerations into 

the sought after outcomes of microenterprise development places 

empowerment center stage in evaluating success. 

Microenterprise outcomes expand beyond profits, employment 

and turnover to include social issues such as increased status, 

control, and bargaining power within the range of institutions in 

which women act (Dignard & Havet, 1995; Weidemann, 1995). 

A multidimensional conceptualization becomes necessary to 

reflect microenterprise success accurately in environments where 

social norms intervene in the ability of some groups to both 

access resources and transform them into positive outcomes. So, 

it is a combination of economic and empowerment outcomes that 

best represents success, leading to the questions, what is meant 

by empowerment and how can it be operationalized?  

       The concept of control over one's life in terms of material 

and nonmaterial resources is central to many definitions of 

empowerment, as is the ability to make decisions (Hobcraft, 

1997; Kishor, 1997; Moser, 1993; Sen & Batliwala, 1997; 

Wieringa, 1994). Empowerment involves a transformation of 

power relations so that the disempowered can achieve this 

increased control and choice. It also necessitates addressing the 

'power within' of disempowered groups, facilitating the building 

of their inner strength and self-worth (Kabeer, 1994; Moser, 

1993; Rowlands, 1997; Sen & Batliwala, 1997; Townsend, 

1999).  

       Empowerment is best operationalized as both a process and 

an end product because it involves internal change and 

consciousness raising, both long term processes (Kishor, 1997). 

The end product aspect of empowerment focuses on finding 

evidence of empowerment--actual outcomes illustrating 

increased control, choice and decision making (Kabeer, 1999). 

Only assessing the end product misses progress made over time 

in converting sources of empowerment such as education, 
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income or assets into increased control and choice--the process 

of empowerment (Kishor, 1997).  

       Kabeer (1999) discusses three elements central to the 

operationalization of empowerment when it is used to evaluate 

the outcomes of women's involvement in economic activities. 

They are the extent of agency involved in the decision to enter 

the economic sphere, the extent of women's control over versus 

access to resources and women's involvement in decisions 

important to her life (Kabeer, 1999). Why women decide to work 

plays a role in how women and men perceive that work and the 

income and status flowing from it. Women actively choosing to 

work gain more from this participation in terms of status and 

power compared to those pushed into work by economic need or 

the desires of other family members (Grasmuck & Espinal, 1997; 

Kabeer, 1997, 2000). This is because they are more likely to 

ascribe positive meanings to the work and the resulting access to 

resources, and to see the potential for empowerment flowing 

from it. This idea can be extended to the choice to enter self-

employment versus other forms of work. To the extent women 

make this choice from a wide range of good options, it has the 

potential to empower them to use the experience to maneuver for 

social change. But, if women become involved in self-

employment due to social and cultural restrictions on 

opportunities outside this form of work, its empowerment 

potential may be limited.  

       In assessing the empowerment potential of resources a 

distinction must be made between access to and control over 

them. As discussed earlier, examining access to income alone is 

not sufficient since it does not illustrate whether the earner can 

use that access to increase the range of choices available to her or 

the control she achieves over her life (Kabeer, 1997, 1999; 

Mayoux, 1995). It does not show evidence of empowerment. 

Therefore, measures representing women's actual control over 

the use of enterprise resources are integral to the definition and 

measurement of the empowerment dimension of microenterprise 

success (Kabeer, 1999).  

       In incorporating decision making involvement into the 

operationalization of empowerment, one must take care in 

deciding which decisions provide evidence of empowerment. 

They must illustrate areas where the microentrepreneur achieves 

increased control over her life. Decisions that do this are those 

that have significance in women's lives and are not typically 

made by women within the relevant context (Kabeer, 1999). 

Thus, they show areas where women's control over resources 

generated through self-employment has expanded their decision 

making status beyond the norm. The decisions representing this 

are likely to change by region and culture, providing another 

justification for a culturally sensitive analysis of gender 

differences in entrepreneurial performance.  

       To develop a more holistic evaluation of microenterprise 

success sensitive to the effects of power relations, an assessment 

of traditional economic outcomes must be combined with 

measures representing evidence of empowerment. In particular, 

the standard measures of economic outcomes should be assessed 

along with measures of women's control over enterprise 

resources, particularly the income generated, and involvement in 

decision making in atypical spheres relevant to women in the 

culture of interest. These dimensions will illustrate how well 

women's involvement in self employment has translated into 

both economic success and greater control over their lives.  

V. UNDERSTANDING GENDER AND 

MICROENTERPRISE SUCCESS IN SOUTH ASIA  

       The South Asian context provides an example of how 

focusing only on economic success provides a partial 

understanding of microenterprise success for women. Within the 

region, empowerment outcomes are important to many programs 

promoting women's microenterprise development, reflecting the 

multiple social and economic constraints influencing the quality 

of women's economic opportunities. Any microenterprise 

promotion strategy that is to have long term positive effects for 

women must address these constraints, as well as the larger 

context of female social dependency which makes women unable 

or unwilling to retain control of their resources to achieve better 

status within the household and other relevant institutional 

settings. Therefore, measures of program success and of women's 

enterprise success must reflect this diversity of goals where 

equity and empowerment are as important as economics.  

       One feature of gender relations in South Asia that 

demonstrates the limitations of focusing only on economic 

success relates to the lack of a direct relationship between access 

to economic resources and increased control over them. In South 

Asia, this direct relationship is often not found due to women's 

unwillingness and/or inability to use their economic resources to 

obtain empowerment outcomes. Even when women are able to 

support themselves economically, they may be unwilling to 

utilize their economic independence to gain power in the 

household or challenge the status quo due to the norm of female 

social dependence on men in South Asia (Carr et al, 1996; 

Kabeer, 2000). Women in this region rely on male family 

members to carry out many needed social roles and to give them 

status and protection in the community. Women who are alone 

may become socially isolated and open to harassment by males 

in the community. For these reasons, women often are reluctant 

to use increasing economic power to gain more status in the 

household, fearful that this could upset gender relations in the 

relationship and motivate husbands to leave. Thus, measuring 

success by economic outcomes alone, under the assumption that 

access leads to empowerment for women, would be misleading 

in this environment.  

       Kabeer (2000) documents these issues in case studies of 

Bangladeshi women in London who do home-based garment 

work. Many of the women were unwilling to convert their 

economic resources into empowerment outcomes within the 

family due to the threat of social isolation if their husbands 

should leave them. Kantor (2002b) also finds a complex 

relationship between economic and empowerment success 

outcomes in a study of home-based garment producers in 

Ahmedabad, India. Increased economic success led to declines in 

women's likelihood of controlling their income, and it was only 

those able to maintain control over increases in their income who 

achieved greater involvement in atypical decisions such as 

marriages, property transactions, and mobility of female family 

members (Kantor, 2002b). These results highlight the need to 

conceptualize success in a multidimensional manner in order to 

adequately understand the complex interrelations between 

economic and empowerment outcomes in this context. Only 
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measuring the economic outcomes would miss the complexity 

involved in who gains control over the proceeds and how this 

translates into decision making involvement for women.  

       Broadening the concept of success to include empowerment 

outcomes is clearly important in South Asia. Also important is 

incorporating socio-cultural constraints on women's efforts to 

achieve success into empirical work in order to document the 

sources of difficulty and guide program interventions. This 

brings me back to the women intensive and exclusive constraints 

discussed earlier. While women intensive constraints are 

mentioned in literature on women's microenterprise success 

across cultures, there are some regionally specific reasons behind 

the sources of these constraints in South Asia that researchers 

should take into account. In particular women's difficulty in 

gaining ownership of assets and limited access to human capital 

and market information can be traced back to culturally specific 

influences (Carr et al, 1996; Punitha et al, 1999; Weidemann, 

1995). Women in South Asia have more limited ownership of 

assets and property that can be used as collateral due to both 

legal and traditional bars on femal e ownership. Lack of family 

support for women's economic roles also makes accessing capital 

difficult (Carr et al, 1996). Patrilocal residence upon marriage is 

common in many parts of South Asia, making parents invest less 

in daughters' human capital as they will not directly gain from it 

(Carr et al, 1996; Nussbaum, 2000; Papanek, 1990). Thus, 

women on average have less education, training, and experience 

upon entering self employment than men (Kantor, 2002a), with 

these being key inputs into entrepreneurial success. Finally, 

women also are less likely than men to have access to 

information about markets and nongovernmental organization or 

government schemes in support of microenterprise development 

due to restrictions on women's freedom of movement in the 

public sphere.  

       This brings to a women exclusive constraint that directly 

impinges on women's opportunities for success in South Asia. 

Female seclusion norms are common amongst both Hindu and 

Muslim families in the region (Carr et al, 1996). These norms 

constrain the spatial mobility of women and particularly 

circumscribe their access to markets. Due to the influence of 

these norms, many women 'choose' to work for income in the 

home as a means of maintaining seclusion norms and earning 

income (Kabeer, 2000; Shaheed, 1989). Female seclusion norms 

influence the economic dimension of success by limiting 

women's knowledge of the sector in which they work, making 

them less aware than men of the range of suppliers working in 

the sector and the range and quality of markets through which to 

sell their products or services (Agarwal, 1994; Shaheed, 1989). 

Thus, women may become involved in market relations of 

convenience due to their limited mobility, not able to access the 

best markets for inputs or final good sales.  

       Another women exclusive constraint of great relevance in 

South Asia and most other regions is the sexual division of labor 

in the home. Even when women work for income they do not 

lose responsibility for the majority of household tasks. They 

work a double day, unlike men who tend to focus only on market 

work and give fewer hours to household tasks. Data from India 

highlight this difference, with female homebased garment 

producers in Ahmedabad working on average 6.4 hours in market 

work and 5.9 hours in household work compared to male 

producers who work on average 9.5 hours in market work and 

1.6 hours in household work (Kantor, 2002a). Women's double 

duty can reduce their energy levels and concentration when 

performing both types of work, having detrimental effects on 

time in work, productivity, and earnings (ILO, 1999; MacIsaac, 

1996).  

       This discussion highlights how the concept of success 

derived from orthodox microenterprise development theory 

would not represent well the microenterprise development goals 

of women entrepreneurs in India. the concept is too narrow to 

incorporate how inequality based in gender, which can change 

between contexts and even economic sectors in its effects, 

intervenes in access to resources and mediates women's abilities 

to utilize resources to gain the empowerment outcomes that are 

relevant to women. Therefore, in examining microenterprise 

success in South Asia and other regions, it is vital to measure 

success in a context- and gender-sensitive manner capturing not 

just economic feasibility but also how well the entrepreneurs 

achieve both control over their income and improved decision 

making status through their participation in the economy. 

Context- and gender-sensitivity also must influence how one 

conceptualizes determinants of success, again moving outside of 

economics to understand the linkages between soc ial, cultural, 

and economic constraints on enterprise development. Only by 

assessing the two outcomes can a less partial understanding of 

success and it's achievement be developed, aiding the process of 

women's economic empowerment.  

 

VI. ENABLING BUSINESS ENVIRONMENT 

       Interventions geared to support micro and small enterprises 

may not achieve much if they do not consider the business 

environment. Enterprises operate in a given environment that is 

shaped by the level of economic and social development, human 

and other resources, policies and regulations, etc. and by the 

local culture. When the environment is favourable to the 

development of enterprises, it is termed as enabling business 

environment. 

       Enterprises are not an homogeneous aggregate. They vary in 

size, sector, type of ownership, etc. Therefore it is necessary to 

have a good knowledge of the characteristics of enterprises and 

of entrepreneurs, the constraints they face in setting up, 

consolidating and expanding their businesses, in order to 

determine what could constitute an enabling business 

environment. The following components may be envisaged: 

       Policies: general development policies, regional 

development policies, sectoral and industrial development 

policies, trade policies, fiscal and monetary policies, educational 

policies, employment policies, especially those dealing with 

wages, working conditions and the social protection of workers, 

technology policies, etc. Some countries have adopted specific 

policies for micro and small enterprise development. In addition, 

policies geared to the promotion of equality of opportunity and 

treatment for women are particularly relevant for women's 

entrepreneurship development. Of utmost importance also is 

the consistency of the policy framework with respect to the 

development of women-headed micro and small enterprises; 

       supporting legal, regulatory and administrative environment: 

business registration and permits to operate a business, taxation, 
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labour and employment legislation, property rights, enforcement 

of contracts, investment code, price control, access to foreign 

exchange, access to public tendering, social and labour 

legislation, etc.; of crucial importance is the transparency of 

regulations towards micro and small enterprises and the way 

these regulations are enforced as well as the stability of the legal 

and regulatory environment; 

       • Institutions: the existence of efficient and effective 

intermediary organisations providing relevant financial and non-

financial business development services; 

       • Infrastructure: transport, communication, water, power, 

etc.; 

       • Cultural environment: as was noted above, many of the 

constraints women face when establishing an enterprise outside 

their home have a cultural origin. 

       In many countries, policies have been formulated that are 

intended to enhance the development of the private sector. 

Unfortunately, in many cases, this has resulted in favouring 

large, capital intensive enterprises -most of the time owned and 

managed by men- sometimes at the expense of micro and small, 

often labour intensive enterprises -where women 

owners/managers are usually better represented. 

       Practical guidance/recommendations on how to integrate the 

gender perspective to the development of micro- and small 

enterprises 

       In general the issue of female entrepreneurship should not be 

treated as a "special" case. However, in some countries/sectors 

there is a need to evolve specific policies and programmes 

because the social position of women is utterly different to that 

of men. As the strategy should be mainstreaming women micro-

entrepreneurs rather than segregating them, the focus should be 

on overcoming the constraints they face. Therefore, the strategy 

should combine policy and programme interventions related to 

micro-enterprise development per se as well as broader measures 

to tackle the socio-cultural barriers, such as: 

       - Demonstrate gender leadership by improving girls' access 

to education and to training in modern technical skills as well as 

in leadership; 

       - Generate pool of expertise by giving training to women to 

gain confidence in their own potential and, more generally, raise 

public awareness of women's economic role (i.e. through 

multimedia information dissemination, education, etc.); 

       - Advocate laws and policies by publicizing some role 

models of successful women entrepreneurs; and 

       - Promote micro-enterprises by improving women's access to 

and control over productive resources. 

Programmes more directly related to the promotion of women's 

entrepreneurship should give importance to the following 

aspects: 

       - Give due attention to the characteristics of the target group 

(women entrepreneurs are an heterogenous group) and to existing 

barriers and constraints when designing services directed at 

women entrepreneurs or potential entrepreneurs; 

       - Identify viable business opportunities and design support 

services based on them with sufficient flexibility to take into 

account new sectors, depending on changes in market demand; 

       - Enhance and develop accessible, relevant and effective 

training; 

       - Provide access to sustainable micro-finance schemes, based 

on savings mobilization, and with simplified procedures; 

       - Ease administrative procedures for the establishment and 

operation of enterprises; 

       - Identify and strengthen appropriate channels to deliver both 

financial and non-financial services to women-headed micro and 

small enterprises. These channels may be governmental or non-

governmental organisations, business associations, chambers of 

commerce, common facility centres, etc., or even commercial 

firms, depending on their comparative advantage. In order to be 

efficient and effective, they should be decentralised (because 

women generally have limited mobility), specialised (rather than 

trying to cover the whole range of possible services), 

and demand-driven; 

       - Establish networks and ensure appropriate co-ordination 

between all relevant government and non-government 

departments and institutions in the field of business promotion 

and development (credit, technical and managerial training, 

choice of technology, input procurement, information, legal 

counseling, marketing, management, etc.); 

       - Training of officials (mostly male) in many public sector 

departments and in banks and other lending institutions to 

recognise the economic potential of women entrepreneurs; 

       - Strengthen data collection on the many aspects of women's 

participation in MSEs -nature and extent of women's 

participation as owners and managers of MSEs, their 

motivations, constraints, strong points, individual strategies, time 

allocation, stratification of women entrepreneurs, linkages 

between the various categories of women-headed enterprises and 

the rest of the private sector, effectiveness and efficiency of the 

existing assistance and support mechanisms, growth potential, 

etc. This could be done through household surveys or ad hoc 

surveys; 

       - Widely disseminate information on available business 

opportunities and support services through the above mentioned 

networks; 

       - Obtain male acceptance of the programmes geared to 

female entrepreneurs. 

       All the above mentioned components are important, even 

though their degree of priority may vary according to local 

conditions. The combination of these components - policy and 

regulatory framework for an enabling business environment and 

relevant programmes providing financial and non-financial 

business support services- may be termed as 

a holistic or integrated approach. 

       Since such interventions are carried out by local institutions, 

it is necessary to strengthen the local capacity to deliver support 

services to women micro-entrepreneurs. Good support services 

can only be provided by well trained, motivated professionals. 

       As it is not realistic to ask one single institution to carry out 

such an important agenda, networking should be the key. Such 

networking could take the shape of an inter-organisation 

committee to examine themes of common interest such as credit, 

training, etc. It could play a consultative part, lobby for the 

improvement of the legal framework, and act as an agent of 

change in the society in general. It could stimulate local 

initiatives and contribute to mobilise local and external resources 

for projects of common interest. In this respect, associations of 
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women entrepreneurs should be created or strengthened to fully 

play their role in such a network. 

 

VII. CONCLUSION 

       In order to adequately represent the aims of microenterprise 

development programs operating in regions where socio-cultural 

constraints on women's opportunities to participate in public life 

exist, and to represent the ability of women to benefit from their 

participation, the conceptualization of enterprise success must 

expand to include both economic and empowerment outcomes. 

Empowerment outcomes should include issues such as women's 

control over the benefits flowing from the activity and how her 

participation in the market translates into greater involvement in 

decisions in the household and other relevant institutional 

contexts. The actual measures of these outcomes should be 

developed within particular contexts to reflect variation by 

context in gender and other social relations. It is important to 

stress that empowerment outcomes are not only relevant within 

developing nations where gender and other forms of inequalities 

are often patent. Economic inequality and constraints on 

opportunities for marginalized groups also are common in 

developed nations, making a multidimensional concept of 

success relevant there as well.  It is well-defined that women's 

opportunities and constraints also constitute within the context of 

culture, race, class and other socio-economic factors that 

determine the defining women's identity in micro-enterprises and 

development.  
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    Abstract- A successful product design satisfies multiple 

dimensional requirements, such as offering sufficient business 

returns, complying with various regulatory standards, and the 

most important, fulfilling customers‘ needs and wants. It is the 

ultimate goal for both industrial designers and marketing 

managers. Industrial designers need to integrate customer 

preference into their design, so that their products may be 

competitive in the market. However, engineering, business and 

art are distinct academic areas, most education programs or 

manufacturers cannot address the design issue in a holistic 

manner.  This study aims at analyzing customer preference with 

brand choice models, so that designers may employee the result 

of this analysis for product design to promote competitiveness. 

The research results provide choice probability for different 

bottle shapes and reveal that customers will most likely choose 

plastic arts and circle shaped bottles, whereas they like 

achromatic glass and colored glass bottle most. Moreover, male 

customers put more attention to perfume selection criteria than 

females do, and so do customers at age below 35 than those 

beyond 36. The result may provide industrial designers insight of 

market feasibility for their product design. 

 

 

    Index Terms- Customer Preference, Product Design, Brand 

Choice Models. 

 

I. INTRODUCTION 

erfume, a symbol of personal style, has been worn by people 

for centuries. Literature in perfume has paid most attention to 

its ingredients and treatment composition, in spite of numerous 

patents of perfume bottle design in practice, only few researches 

have observed the influence of perfume bottle design. A 

fascinating bottle design may allure customers, and satisfy 

multiple dimensional requirements, such as offering sufficient 

business returns, complying with various regulatory standards, 

and the most important, fulfilling customers‘ needs and wants. It 

is a fusion of the ideas from industrial designers, knowledge 

from engineers, market insight from business managers, and 

customer preferences. The nature of product design involves with 

different fields in engineering, business, science, and aesthetics. 

However, engineering, business and art are distinct academic 

areas; most education programs cannot address the design issue 

in a holistic manner [16], neither can most researchers. Literature 

in new product design has generally focused only on objective 

attributes such as price or features, but industrial designers and 

marketing researchers have long recognized that consumers‘ 

perceptions of the subjective characteristics exert an important 

influence on their product evaluations, it is important to 

incorporate customer preferences into design [1, 7, 9]. 

       To achieve the goal of addressing product design issue in a 

holistic manner, some researchers have tried different approaches 

to evaluate customers‘ perception of product attributes for 

product design. Qualitative methods such as hierarchical 

Bayesian structural equation models [9], hierarchical Naïve 

Bayes models [16] are employed in some papers; on the other 

hand, quantitative methods including brand choice models [10] 

used in customer behavioral research papers, or genetic 

algorithms [6] used in heuristics, are employed in different 

approaches. Among these methods, brand choice models explore 

preference in customers‘ mind and return with choice 

probability, which is valuable market information, so they are 

employed in this study.  

       A brand choice model represents the underlying process by 

which a consumer integrates information to select a brand from a 

set of competing brands; it estimates a customer‘s choice 

probability. The objective of this study is to provide overall 

consumer choice probabilities of product attribute for product 

design. The following section lists literature review of brand 

choice models; section 3 describes the process of selecting an 

appropriate choice model and estimating choice probabilities. 

Section 4 illustrates the empirical results, and section 5 states the 

conclusion. 

 

II. REVIEW OF BRAND CHOICE MODELS 

       Manrai [10] had reviewed the development of brand choice 

models and illustrated their definition, branches and evolution, 

his work is abbreviated as follows.  

       With varying assumptions and purposes, brand choice 

models differ in underlying logic structure that drives them.  

These models are separated into three categories, which are 

multi-attribute choice models, preference and choice mapping 

models, and conjoint analysis. The multi-attribute models are 

commonly used in marketing applications, including 

determination of market structure, customer segmentation, 

product positioning, demand forecasting, and prediction of 

consumer choice. Two fundamental principles drivethese models, 

the principle of utility maximization, and attribute-based 

sequential elimination principle. The difference is the 

assumptions about the way consumer processes information. 

       The principle of utility maximization postulates that a 

consumer uses all relevant information and selects the brand that 

maximizes his/her utility. The basic choice process assumes that 

all of the attributes are considered in a simultaneous 

compensatory structure, thus assigning a utility value to each 

P 
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brand. Models driven by utility maximization principle include 

Luce's model [8], McFadden‘s MultinominalLogit (MNL) model 

[13], Nested MultinominalLogit (NMNL) model [14], 

Multinomial Probit (MNP) model [3], Generalized Logit Model 

(GLM) [4], Multiplicative Competitive Interaction (MCI) model 

[2] etc. 

       The principle of attribute-based processing suggests that a 

consumer makes a selection through a simplified heuristic and 

may not use all the relevant information available at the time of 

choice. The choice is made by comparing brands on attribute-by-

attribute basis. The assumption is that there is a random or 

hierarchical sequence in which the attributes are considered. 

Models driven by this principle include Elimination-By-Aspects 

(EBA) Model [15], Elimination-by-Cutoffs (EBC) model [11], 

Elimination-by-Dimensions (EBD) model [5], and other EBA-

like models. 

 

III. METHODS 

       The various brand choice models are based on different 

assumptions and purposes, so selecting an appropriate model 

among them has been more difficult than before. Matsatsinis and 

Samaras [12] presented a process of brand choice model 

selection, which refers to transformation of preference table, 

calculation of parameters such as range type, skewness and 

kurtosis, selection of an appropriate brand choice model, and 

finally estimation of choice probability. The process involves the 

following steps: 

1) Obtain preference tables from consumers.  

2) Decide utility function 
)( ii gu
.  


j ijjiii aguU )(

 (1) 

where  i=1,2,…, 5,  j=1, 2, 3, 4,  0 <Ui< 1. 

)( ii gu
transfers preference value ija

 into utility value iU
with 

coefficients j
, in which i stands for shape style and j for 

material attribute. 

3) Find maximum utility value Umax and minimum utility 

value Umin, and calculate range R (R = Umax - Umin) and 

range type δ, where 
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4)  Calculate   and ix
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wherei = 1, 2, 3, 4. 

5) Calculate  , 
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6) Estimate r
th

 moment rm , 
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1
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1
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i ii

r
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 (6) 

7) Estimate skewness 3 ,  

3

233 mm
 (7) 

8) Estimate kurtosis 4 ,  

32

244  mm
 (8) 

9) Search in the rule base listed in Appendix A with  , 3  

and 4  to find a match. If a match is found, the selected 

model number is returned. 

10) Estimate choice probability with the corresponding choice 

model in Table 1. 

 

       This process extracts a consumer‘s intention of selecting a 

brand among competing brands, and quantifies the intention to 

choice probabilities. 

 

Table1: Brand choice models 

 

No. Name Model 

1. Luce    


Ck ikijij UUCP
 

2. Lesourne    


Ck ikijij UUCP 22

 
3. Multinomial Logit 

Model (McFadden-

1) 

   


Ck

UU

ij
ikij eeCP

 

4. McFadden-2    


Ck

UU

ij
ikij eeCP

22

 
5. Width of Utilities-1    




Ck

UU

ik

UU

ijij UUCP minmaxminmax

 
6. Width of Utilities-2    




Ck

UUUUUU

ij
ikij eeCP

)()(
minmaxminmax

 
7. Maximum of utilities 

 


 


,

UUUm
CP

ij

ij
otherwise         0

,  if     1 maxmax 

 
   1   minmax  nUUwhere i  

8. Equal probabilities   1.0   ,1 minmax  UUwheremCPij  
* 
Source: Matsatsinis and Samaras (2000) 

 

IV. RESULTS AND DISCUSSION  

         A questionnaire with Cronbach‘s alpha value 0.829 is 

employed for data collection, which consists of two sections: 

Perfume Selection Criteria and Preference Table. 

A. Data 

         300 copies of questionnaire are collected from male and 

female consumers by face-to-face interviewing in shopping 

malls, rail stations, night markets in Tainan and Kaohsiung; 280 

out of 300 copies are effective. The demographic statistic show 

that service industry take 44.29% share in Profession, age group 

between 19 and 26 takes 53.57% share in Age, southern area 

takes 61.43% in Area, and female takes 87.14% share in Gender 

variable. 

B. Perfume Selection Criteria 

         The importance of each criterion Brand, Fragrance, Price, 

Reputation and Bottle Design was granted by survey responsers. 

The results of t-test and ANOVA show that the perfume selection 

criteria of responsers do not make significant difference in 

different residential areas, and types of profession. But it makes 
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significant difference between male and female, as shown in 

Table 2. 

Table 2 Difference between male and female for perfume selection 
criteria 

 Male Female 

Male 0 0.261** 

Female  0 

* p< 0.05  ** p < 0.01 

 

         Table 3 reveals responsers who are below 35 years old pay 

more attention to perfume selection criteria than those beyond 36 

significantly. 

Table 3 Difference between age groups for perfume selection 

criteria 

 Below 35 Beyond 36 

Below 35 0 0.202* 

Beyond 36  0 

* p< 0.05  ** p < 0.01 

 

C. Preference Table 

         Part II refers to a preference table which contains aij, i=1, 2, 

…., 5, j=1, 2, 3, 4. irepresents shapes of Circle, Rectangle, 

Triangle or Rhombus, Cylinder, and Plastic Arts; j stands for 

different material, like transparent glass, colored glass, metal 

material, plastic material. aij is transferred into utility value Ui via 

a utility function. Table 4 is a real example of preference table. In 

this table, a survey responser fills in his/her grade from 1 to 5, 5 

means ―Like best‖. 

 

Table 4 A real example of preference table 

Material 

Shapes 

Achromatic 

Glass 

Colored 

Glass 
Metal Plastic 

Circle 3 5 3 4 

Rectangle 1 2 2 1 

Triangle/Rhombus 2 1 5 2 

Cylinder 4 3 4 3 

Plastic Arts 5 4 1 5 

 

Table 5 shows the evaluation result of the above example, and 

the overall probability. 

Table 5 Final results of choice probability evaluation 

Result 

COM 
Utility 

Example 

Probability 

Overall 

Probability 

Circle 0.859 0.248 0.210  

Rectangle 0.501 0.121 0.193  

Triangle/Rhombus 0.653 0.164 0.185  

Cylinder 0.834 0.236 0.190  

Plastic Arts 0.819 0.229 0.221  

 

 

        Figure 1 depicts the curves of an individual probability and 

overall probability.  

 

Figure 1: Comparison between individual and overall probability 

 

        Figure 2 shows each material share takes in overall result. 

Apparently achromatic glass and colored glass are the most 

popular material for perfume bottle design as usual. 

 

Figure2 Material shares for perfume bottle design 

 

        The parameters of the example are as follows: Umax is 0.859, 

Umin is 0.501, R is 0.358, δ is 3, εis 0.09, 
3  is -0.707, and 

4  is -

1.707. Searching in rule base in Appendix Awithδ, 
3  and 

4  

will get a returned model number 4, which corresponds to the 4
th

 

choice model in Table 1. Other parameters referring to the 

example are listed in Appendix B. 

        This process works on each preference table and estimates 

an individual probability table, then all the probability tables are 

averaged to obtain the overall probability table. In Figure 1, the 

individual probability draws a sharper curve than the overall 

curve, which means the overall probability mitigates the 

difference between all responsers‘ choice, and provides an 

objective aspect of customer preference. Industrial designers may 

integrate the overall probability with their design and make a 

competitive product. 

 

V. CONCLUSION 

         A successful product design is a fusion of knowledge, 

creativity, and regulatory standards from different fields; it may 

offer sufficient profits if it fulfills customers‘ needs and wants. 
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To achieve market competitiveness, industrial designers have to 

know what customers want, and integrate customer preference 

with the design. This study employs a brand choice process to 

estimate customer preference, and provides customers‘ choice 

probability for perfume bottle attributes. The results show that 

male customers pay more attention to perfume selection criteria 

than female ones do. So do customers at age below 35 than those 

beyond 36. 

         The research results show that achromatic glass and colored 

glass are the most popular bottle material in customers‘ mind, 

and plastic arts and circle shapes are the most likely they will 

choose. The overall choice probability may provide industrial 

designers insight of market feasibility for their product design. 

         The research limitation is that bottle design is the only 

attribute employed for choice probability evaluation in this study; 

more attributes such as price may be used to explore choice 

probability evaluation in future research. 

 

VI. APPENDIX 

VII.  

A. Selection Rule for Brand Choice Models 

Rule 1 If δ= 1 then Model = 8 

Rule 2 
if δ= 2 and (α3≧-0.25 and α3≦0.25) andα4 < -0.5 then  

Model = 1 

Rule 3 
if δ= 2 and (α3≧-0.25 and α3≦ 0.25)  and (α4≧-0.5 

andα4≦0.5) then Model = 2 

Rule 4 
if δ= 2 and (α3≧-0.25 and α3≦0.25) andα4 > 0.5 then  

Model = 3 

Rule 5 if δ= 2 and α3 > 0.25 and α4 < -0.5 then Model = 2 

Rule 6 
if δ= 2 and α3 > 0.25 and (α4≧-0.5 and α4≦0.5) then  

Model = 3 

Rule 7 if δ= 2 and α3 > 0.25 and α4 > 0.5 then Model = 4 

Rule 8 if δ= 2 and α3 < -0.25 and α4 < -0.5 then  Model = 3 

Rule 9 
if δ= 2 and α3 < -0.25 and (α4≧-0.5 and α4≦0.5) then  

Model = 4 

Rule 10 if δ= 2 and α3 < -0.25 and α4> 0.5 then Model = 5 

Rule 11 
if δ= 3 and (α3≧-0.25 and α3≦0.25) and α4 < -0.5 then  

Model = 3 

Rule 12 
if δ= 3 and (α3≧-0.25 and α3≦0.25) and (α4≧-0.5 and  

α4≦0.5) then Model = 4 

Rule 13 
if δ= 3 and (α3≧-0.25 and α3≦0.25) and α4 > 0.5 then  

Model = 5 

Rule 14 if δ= 3 and α3 > 0.25 and α4 < -0.5 then Model = 2 

Rule 15 
if δ= 3 and α3 > 0.25 and (α4≧-0.5 and α4≦0.5) then  

Model = 3 

Rule 16 if δ= 3 and α3 > 0.25 and α4 > 0.5 then Model = 4 

Rule 17 if δ= 3 and α3 < -0.25 and α4 < -0.5 then Model = 4 

Rule 18 
if δ= 3 and α3 < -0.25 and (α4 ≧-0.5 and α4≦0.5) then  

Model = 5 

Rule 19 if δ= 3 and α3 < -0.25 and α4 > 0.5 then Model = 6 

Rule 20 
if δ= 4 and (α3≧-0.25 and α3≦0.25) and α4 < -0.5 then  

Model = 3 

Rule 21 
if δ= 4 and (α3≧-0.25 and α3≦0.25) and (α4≧-0.5 and 

α4≦0.5) then Model = 5 

Rule 22 if δ= 4 and (α3≧-0.25 and α3≦0.25) and α4 > 0.5 then  

Model = 4 

Rule 23 if δ= 4 and α3 > 0.25 and α4 < -0.5 then Model = 5 

Rule 24 
if δ= 4 and α3 > 0.25 and (α4≧-0.5 and α4≦0.5) then  

Model = 6 

Rule 25 if δ= 4 and α3 > 0.25 and α4 > 0.5 then Model = 7 

Rule 26 if δ= 4 and α3 < -0.25 and α4 < -0.5 then Model = 6 

Rule 27 
if δ= 4 and α3 < -0.25 and (α4≧-0.5 and α4≦0.5) then  

Model = 7 

Rule 28 if δ= 4 and α3 < -0.25 and α4 > 0.5 then Model = 7 

Source: Revised from Matsatsinis& Samaras (2000) 

 

B. Example of Estimating Choice Probability 

i xi ƒi xifi x-μ 
 

 

1 0.5457 1 0.5457 -0.2507 
 

 
2 0.63522 0 0 -0.1611 

 
 

3 0.72475 1 0.72475 -0.0716 
 

 

4 0.81428 0 0 0.01791 
 

 
5 0.90381 3 2.71142 0.10743 

 
 

Total 3.62376 5 3.98187 -0.3581 
 

 

      
 

i ƒ(x-μ)
2
 ƒ(x-μ)

3
 ƒ(x-μ)

4
 

  
 

1 0.06284 -

0.00860 

0.00215 
  

 
2 0 -

0.00266 

0.00043 
  

 

3 0.00513 -

0.00027 

1.9E-05 
  

 
4 0 4.67E-

06 

8.37E-

08 
  

 

5 0.03463 0.00112 0.00012 
  

 
Total 0.10259 -

0.01040 

0.00272 
  

 

      
 

 Umax Umin R δ ε μ 
 0.8590 0.5009 0.3581 3 0.0895 0.7964 

      
 

 m2 m3 m4 α3 α4 Model 
 0.0205 -0.0021 0.0005 -0.7073 -

1.7066 

4 
Source: the author 
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Thermohydrodynamic Analysis of a Journal Bearing 

Using CFD as a Tool 

Mukesh Sahu, Ashish Kumar Giri, Ashish Das 

 
    Abstract- The current trend of modern industry is to use 

machineries rotating at high speed and carrying heavy rotor 

loads. In such applications hydrodynamic journal bearings are 

used. When a bearing operates at high speed, the heat generated 

due to large shearing rates in the lubricant film raises its 

temperature which lowers the viscosity of the lubricant and in 

turn affects the performance characteristics. 

Thermohydrodynamic (THD) analysis should therefore be 

carried out to obtain the realistic performance characteristics of 

the bearing. In the existing literature, several THD studies have 

been reported. Most of these analyses used two dimensional 

energy equation to find the temperature distribution in the fluid 

film by neglecting the temperature variation in the axial direction 

and two dimensional Reynolds equation was used to obtain 

pressure distribution in the lubricant flow by neglecting the 

pressure variation across the film thickness. In this paper CFD 

technique has been used to accurately predict the performance 

characteristics of a plain journal bearing. Three dimensional 

study has been done to predict pressure distribution along journal 

surface circumferentially as well as axially. Three dimensional 

energy equation is used to obtain the temperature distribution in 

the fluid film. 

 

    Index Terms- Journal Bearing, Eccentricity Ratio, Pressure 

distribution, Thermal analysis, Temperature distribution, CFD, 

Fluent 

 

I. INTRODUCTION 

he increasing trend towards higher-speed, higher-

performance but smaller-size machinery has pushed the 

operating conditions of bearings towards their `limit design‘. 

Hence, for reliable prediction of the performance of such 

bearings, a model which accounts for all the operating conditions 

is becoming increasingly important. Since, the lubricant viscosity 

strongly depends on temperature, the usual classical assumptions 

of constant viscosity or effective viscosity become untenable. 

The temperature variation and hydrodynamic pressure of 

lubricant in journal bearings depend strongly on the lubricant 

flow through the entire bearing. Thereby, prediction of a bearing 

performance based on a thermohydrodynamic (THD) analysis 

generally requires simultaneous solution of the equations 

governing the flow of lubricant, the energy equation for the flow 

field, the heat conduction equations in the bearing and the shaft 

and an equation describing the dependence of the lubricant 

viscosity upon temperature. Further, factors such as the complex 

geometrical shape of the bearing assembly, the regime of flow 

which may be laminar, transitional or complete turbulence, the 

type of flow in the cavitated region and the nature of mixing of 

the supplied lubricant with the recirculating streamers within the 

supply recess introduce difficulties in the numerical THD 

analysis of journal bearings. It is not surprising that research into 

THD bearing performance is still incomplete. Therefore, 

different simplifying assumptions, some of which may be based 

on the experimental observations, are usually made to obtain 

approximate THD characteristics of journal bearings. 

 

II. THEORETICAL BACKGROUND 

       The basic lubrication theory is based on the solution of a 

particular form of Navier-Stokes equations shown below. 

 

 
 

 
 

 
 

       The generalized Reynolds Equation, a differential equation 

in pressure, which is used frequently in the hydrodynamic theory 

of lubrication, can be deduced from the Navier-Stokes equations 

along with continuity equation i.e.  

 

 
 

under certain assumptions. The parameters involved in the 

Reynolds equation are viscosity, density and film thickness of the 

lubricant. However, an accurate analysis of the hydrodynamics of 

fluid film can be obtained from the simultaneous equations of 

Reynolds equation, the energy equation i.e.  

 

 
 

 and the equations of state i.e. 

 

       and       . 

 

       Reynolds in his classical paper derived the equation which is 

true for incompressible fluid. Here the generalized Reynolds 

equation will be derived from the Navier-stokes equations and 

the continuity equation after making a few assumptions which 

are known as the basic assumptions in the theory of lubrication. 

The equation which will be derived will be applicable to both 

compressible and incompressible lubricants.  

 

 

T 
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       The assumptions to be made are as follows- 

1) Inertia and body force terms are negligible as compared 

to viscous and pressure forces. 

2) There is no variation of pressure across the fluid film 

i.e.   . 

3) There is no slip in the fluid-solid boundaries (as shown 

in the figure below). 

4) No external forces act on the film. 

5) The flow is viscous and laminar (as shown in the figure 

below). 

6) Due to the geometry of fluid film the derivatives of u 

and w with respect to y are much larger than other 

derivatives of velocity components. 

 

       The height of the film thickness ‗ ‘ is very small compared 

to the bearing length ‗ ‘. A typical value of h/l is about . 

 

 
 

Fig 1.0: Fluid film depicting the Shear 

         

       With the above assumptions, the Navier-Stokes equations 

are reduced to- 

 

 
 

 
 

       As ‗p‘ is function of x and z, above equations can be 

integrated to obtain generalized expressions for the velocity 

gradients. The viscosity η is treated as constant. 

 

 
 

 
 

Where C1 and C2 are constants 

Integrating above equations once more we get- 

 

 
 

 
 

Where C3 and C4 are constants 

 

The boundary conditions of ‗u‘ and ‗w‘ are- 

i) At     

ii) At   

 

 
Fig 2.0: Fluid film depicting the velocity components 

 

Imposing above boundary conditions we get- 

 

 
 

 
 

        Now using above expressions of velocity components in 

continuity equation i.e. Eqn (2) we get- 

 

 
 

Now imposing the boundary conditions- 

 

i) At     

ii) At  , we get 

 
 

Integrating the Eqn (9) we get- 

 

 
 

        The two terms of left hand side of the Eqn (10) is due to 

pressure gradient and first two terms of the right hand side of the 

Eqn (10) is due to surface velocities. These are called Poiseuille 

and Couette terms respectively. 

 

         Now if we impose the following boundary conditions- 
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       If the fluid property ρ does not vary, as in the case of 

incompressible lubricant we can write Eqn (11) as follows- 

 

 
 

       If we assume the bearing is of infinite length, then  

and the Eqn (12) becomes- 

 

 
 

       A Journal bearing designed to support a radial load is the 

most familiar of all bearings. The sleeve of the bearing system is 

wrapped partially or completely around a rotating shaft of 

journal. 

       Now if we consider velocity of the journal as ‗U‘, then as per 

Eqn (13) the governing equation of the journal bearing becomes- 

 

 
 

Using polar coordinates- 

  

 
 

The equation (14) becomes― 

 

To find the solution of above equation ‗h‘ has to be expressed in 

terms of ‗θ‘ and the final expressions come as- 

h= C+ e cosθ 

Or, h= C(1+ε cosθ) 

 

Where, ε = e/C   and known as eccentricity ratio. 

Integrating above equations we get expression for pressure 

distribution as 

 

 
 

Where C1 is a constant. 

 

Now putting the boundary conditions- 

i) At     

ii) At  , we get from equation (3.14)― 

 

 
 

Now load carrying capacity becomes: 

 

 

 

        In the above equation ‗p‘ can be substituted from Eqn 

(3.15). But here a problem may be raised. Value of θ and Є 

depends on the configuration, loading condition and lubricant. So 

for any research work or validation of any design modification 

we usually adapt numerical method rather than analytical 

method. 

       CFD is a process to solve a flow problem with the help of 

numerical methods. In this method we firstly identify the 

transport equation for the problem and then impose boundary 

conditions on it. The general expression of transport equation is 

actually derived from generalized Navier-Stokes equation. This 

transport equation may be expressed generally in the following 

form- 

 

 
       Here we have considered ‗α‘ as any property of the flowing 

fluid. 

       After identifying the correct transport equation, we would 

discretize the fluid flow domain into a number of parts. This 

process is called ‗meshing‘. After meshing, we identify different 

boundary of the flow domain with some easy understandable 

name under different pre-defined category. Now we impose 

properly the flowing fluid property and also take decision 

whether energy conservation equation has to be considered or 

not. 

       Next we have to identify properly the other boundary 

conditions to complete the model definition stage. After 

completing the definition the software is instructed to solve the 

problem and the software solve the problem by constructing a 

matrix and solving it with a predefined algorithm like ‗Semi-

Implicit Method for Pressure Linked Equation‘ (SIMPLE) 

algorithm. 

       Once solution is completed by the software we can get many 

outputs as a part of post-processing stage. The outputs which we 

may get are like pressure distribution, velocity distribution, stress 

distribution, path line display of the flow, plotting of graphs 

between different quantities etc. 

       Here lies the utility of a CFD Software. If we wanted to 

investigate the above mentioned outputs manually we must have 

gone for physical testing. But many a disadvantages are 

associated with physical testing. It requires more financial 

investment and needs more time to be validated. Ultimately the 

idea of development loses its economical viability in this age of 

vast competitive market. On the other hand a numerical method 

can solve a fluid flow problem not only with a negligible error 

but also with minimum effort. 

       A number of simulation software on CFD is available in 

market. Fluent is the most popular and widely used amongst 

them. The software used in this project work to investigate the 

influence of surface texture on a Journal bearing is Fluent 6.3.26. 

 

III. LITERATURE SURVEY 

        The current trend of modern industry is to use machineries 

rotating at high speed and carrying heavy rotor loads. In such 

applications hydrodynamic journal bearings are used. When a 

bearing operates at high speed, the heat generated due to large 
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shearing rates in the lubricant film raises its temperature which 

lowers the viscosity of the lubricant and in turn affects the 

performance characteristics. Thermohydrodynamic (THD) 

analysis should therefore be carried out to obtain the realistic 

performance characteristics of the bearing. In the existing 

literature, several THD studies have been reported. Most of these 

analyses used two dimensional energy equation to find the 

temperature distribution in the fluid film by neglecting the 

temperature variation in the axial direction and two dimensional 

Reynolds equation was used to obtain pressure distribution in the 

lubricant flow by neglecting the pressure variation across the 

film thickness.  First a remarkable work on 

Thermohydrodynamic study of journal bearing was done by 

Hughes et al. (Ref. [1]) in the year of 1958. In their paper Hughes 

and his colleague found out a relation between viscosity as a 

function of temperature and pressure of the lubricant inside the 

journal bearing. In this work investigation of Hughes et al have 

been used to predict perfectly the pressure distribution on journal 

surface of Journal Bearing with dimension as per S Cupillard, S 

Glavatskih, and M J Cervantes (Ref. [7]) by simulating a 3-

dimensional journal bearing model in Fluent 6.3.26. In the year 

of 2007 S. A. Gandjalikhan Nassab and M S Moayeri did a 

thermal analysis on a axially grooved journal bearing and 

showed the importance of thermohydrodynamic analysis of 

bearing. Besides this so many other scientists proved the 

inevitable importance of thermohydrodynamic study of journal 

bearing like Prakash Chandra Mishra‘s work (Ref. [4]) in the 

year of 2007 and in the same year Wei Wang, Kun Liu & 

Minghua Jiao did a remarkable work in this field. In the year of 

2008 K.P. Gertzos, P.G. Nikolakopoulos & C.A. Papadopoulos 

investigated journal bearing performance with a Non-Newtonean 

fluid ie Bringham fluid considering the thermal effect. Recently 

in the year of 2010, Ravindra R. Navthar et al investigated 

stability of a Journal Bearing Themohydrodynamically. 

 

IV. JOURNAL BEARING MODELING 

         In the process of model verification, first a smooth bearing 

of the following dimensions have been analyzed then two types 

of dimple have been considered as mentioned in reference [7]. 

The smooth journal bearing which have been analyzed first is 

having following dimensions as referred in [7]― 

 

TABLE 1: INPUT DATA FOR BEARING ANALYSIS 

Length of the bearing (L) 133mm 

Radius of Shaft (Rs) 50mm 

Radial Clearance (C) 0.145mm 

Eccentricity ratio(ε) 0.61 

Angular Velocity (ω) 48.1 Rad/sec 

Lubricant density (ρ) 840 Kg/m
3
 

Viscosity of the lubricant (η) 0.0127 Pas  

 

        According to the above topological data other derived data 

would be like― 

I. Radius of Bearing (Rb) :  (Rs + C) = 50.145mm 

II. Attitude angle (θ) : 68.4⁰. (as per reference [7]) 

III. Eccentricity (e) : (ε × C) = (0.61 × 0.145) =0.08845mm. 

Now details for cavitation model are as follows as per reference 

[7]. 

 

TABLE 2: PARAMETERS FOR CAVITATION MODEL. 

 

Lubricant vapour saturation pressure

  
20 Kpa. 

Ambient pressure  101.325 Kpa. 

Density of lubricant vapour  1.2 kg/m3 

Viscosity of lubricant vapour  2×10-5 Pas. 

Assumed vapour bubble dia  1×10-5 m 

 

 
Fig 3.0: Schematic diagram of a smooth journal bearing 

 

        In their paper or work S Cupillard, S Glavatskih, and M J 

Cervantes have analyzed the above journal bearing without 

considering the temperature effect. In this work a plain journal 

bearing has been analyzed with the effect of temperature. After 

analyzing plain journal bearing, a textured journal bearing as per 

dimensions mentioned in reference [7]. 

        To proceed in this analysis, first a 3-dimensional bearing 

has been generated in GAMBIT 2.3.16. Figures below show the 

3d-geometry and meshed geometry in GAMBIT. 

 

 
Fig 4.0: 3-dimensional representation of a smooth journal 

bearing in GAMBIT 
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Fig 5.0: Meshed volume of a smooth journal bearing in 

GAMBIT 

        After generating meshed volume in GAMBIT next 

following boundary conditions have been fixed. 

 

TABLE 3: NAME AND TYPES OF BOUNDARIES OF THE 

FLOW REGION. 

SL 

NO. 
BOUNDARY NAME BOUNDARY TYPE 

1 
Middle cross-sectional 

plane 
SYMETRY 

2 End plane of the bearing PRESSURE OUTLET 

3 Journal surface WALL 

4 Bearing surface WALL 

 

V. MATHEMATICAL MODEL VALIDATION 

        After assigning boundary name and types of the flow region 

the file has been exported as ‗.msh‘ and then has been imported 

to the ‗Fluent‘ software for CFD simulation. 

        In Fluent, data regarding chemical and physical properties 

of lubricant oil and properties of lubricant vapor, which have 

been mentioned in table1 and table 2, have been fed into the 

software. Here, mathematical parameters have also been set in 

the software. 

 

TABLE 4: MATHEMATICAL PARAMETERS FOR CFD 

SIMULATION. 

Pressure-

Velocity 

Coupling 

Discretization Methods 

Pressure Density Momentum Vapor 

SIMPLE PRESTO 
Second 

order 

Second 

Order 

First 

order 

 

        After simulation pressure distribution on journal surface has 

been found out as contour representation. The pressure contour 

has been shown in figure below. 

        There are two stress distribution have been shown below. 

First figure depicts the stress distribution starting from the mid 

plane that is plane of symmetry of the bearing. Next figure 

expresses the pressure distribution starting from a cross-sectional 

plane at a distance of 10% of total bearing length from the plane 

of symmetry. 

 

 
Fig 6: Pressure contour on Journal surface starting from 

plane of symmetry. 

 

 
Fig 7.0: Pressure contour on Journal surface starting from a 

plane 10% of length. 

 

        The above pressure distribution on Journal surface of a 

Journal Bearing has been generated without considering the 

effect of temperature. The above result is very much in 

compliance with the work of S Cupillard, S Glavatskih, and M J 

Cervantes presented in reference [7]. But in their work Cupillard 

et. al. simulated a journal bearing with 2-Dimensional flow 

region. So, their work does not say about the pressure 

distribution along the length of bearing. In this work simulation 

has been done in 3-Dimensional flow region representing the 

actual lubricant flow of inside the bearing. So, the work 

presented in this thesis depicts more accurate pressure 

distribution in all 3-Dimensions. 

        In next section it will be shown that value of maximum 

pressure in pressure distribution on journal surface becomes less 

if we consider temperature effects. 

 

VI. THERMAL CONSIDERATION 

       In previous section pressure distribution of a Journal Bearing 

has been shown without considering the effect of temperature on 

the properties of lubricating oil. In this section effect of 

temperature has been included and then pressure variation on the 

journal surface of the bearing has been evaluated. 

       To include the effect of temperature on the properties of the 

bearing oil in ANSYS a very beautiful mechanism is there in 

ANSYS software. This mechanism is known as ―UDF‖ method. 

Full form of UDF is ‗User Defined Function‘. By this method 
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one can append a governing function which would control the 

variation of any property of the fluid with respect to pressure or 

temperature or both. Here in this project following relation has 

been used to control the viscosity as a function of temperature 

and pressure. This equation has been adapted from the reference 

[1]. 

 

 
 

       The above equation has been appended to the ANSYS Fluent 

software through a C-Program with a ‗udf‘ header file. The 

program has been shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig10: UDF program for controlling viscosity as function of 

temperature. 

 

        After appending this program to Fluent and analyzing it we 

get the following pressure distribution. 

 

 
Fig 9 : Pressure distribution on journal surface considering 

temperature effect. 

 

         In above program we have used two terms α and β which 

are the pressure and temperature coefficient of viscosity and 

value of these quantities are 21.3345x10-8 m2/kg and 0.029/°K. 

 

VII. RESULT AND DISCUSSION 

         From the above result it is clear that temperature created 

from the frictional force increases decreases the viscosity of the 

lubricant and lesser viscosity decreases the maximum pressure of 

the lubricant inside the bearing. For this reason it is 

recommended that when any analysis of journal bearing is done 

to measure its performance always thermohydrodynamic analysis 

should be used. Because considering the thermal effect on 

lubricant property actual value of performance parameters can 

only be obtained.  

         Now when the thermal analysis is done on the journal 

bearing temperature distribution has been obtained along the 

journal surface. Figure below represents the temperature 

variation of oil along the journal surface. 

 

 
Fig 11.0: Temperature distribution on journal surface 
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    Abstract- The huge amount of ash generated in our power 

plants can serve as important source for extraction of important 

ash constituents. Kusmunda area in Korba Coal field is an 

important source for power coals and therefore a bulk coal 

sample from the area has been studied in details as a test case for 

distribution of mineral matter in coal ash in different possible 

constituted dispatch material to power plants taking silica as a 

major and marker ash constituent. While, silica as percent of ash 

from samples under study remains within close limits, its 

retention in coarser constituted samples is found much higher 

than in corresponding finer coals. 

 

    Index Terms- Ash constituents, Silica 

 

I. INTRODUCTION 

oal is a complex heterogeneous fossil fuel with its major 

utilization in power generation. So far, we have been more 

and more concerned with the calorific value of coal and all our 

designs were directed to the most possible efficient extraction of 

fuel value of the coal. We took care of mineral content of coals in 

as far as their role as diluents of calorific value and rate of heat 

release was concerned and if at all we thought of utilizing 

physical methods of coal beneficiation, our only aim was to get 

coal fractionated in to low and high ash fractions for their use in 

plants with different designs only. Now with more and more coal 

based power plants getting commissioned in our country, we will 

have to consider coal in its totality while extracting it for 

utilization. Apart from being a source of particulate and gaseous 

pollutant, coal combustion leaves a large residue of altered 

mineral residue, the ash, which can now no longer be treated as 

an industrial waste. This huge quantity of ash generation has 

attracted our attention due to associated ash handling and 

disposal problems only. Its disposal in large ash dams has been 

seriously affecting ground and water utility in adjacent areas. 

Many ash disposal projects/ programmes considered for safe 

disposal of ash including bricks making, land-filling, road-

surfacing, lining of canals and soil nutrients and in cement 

industries etc, utilize less than 30 per cent of ash generated in the 

power plants in the region. To appreciate the bulk of ash 

production utilizing our high ash coals, let us consider total ash 

generated in a year when 10 million tones of  coal is  combusted 

in power plants in and around Korba, Bilaspur and Raigarh 

regions in a year when the amount of ash  generated  would be 

around 42 million tones of ash. This may be annual production 

target of some raw material in a small country. Again coal ash is 

known to contain almost all the elements of periodic table in 

oxide or other chemical forms, some in major proportions while 

others in trace or minor quantities. The major constituents of ash 

include silica SiO2, alumina Al2O3, ferric oxide Fe2O3, lime CaO 

and magnesia MgO. Oxides of Titanium TiO2 , Manganese 

Mn3O4, Phosphorous P2O5, Potassium K2O  and sodium. Na2O  

are present in minor quantities while As, Zn, Sb, Bi, Hg, Ni, Cu, 

Co are present in trace quantities, some of these  come out in 

gaseous form in flue gases.  Thus considering the chemical 

constituents of ash, this bulk of industrial hazard can be gainfully 

exploited for its chemical values adding value to combustion of 

coal for power generation. To extract these constituents we need 

a composite chemical plan for isolation and separation. Again 

since we fractionate coals on the basis of size and/or density to 

make is suitably useful for a given plant appliance, we need to 

identify which fraction ash is  more  concentrated for a given ash 

constituent for its gainful  isolation  before  the residual material 

is processed for remaining constituents in the composite plan. 

       The present studies are devoted to follow distribution pattern 

of silica, the most abundant constituent of coal ash on 

fractionating a bulk coal sample from Kusmunda Colliery, Korba 

Coalfield in different size fractions.   

 

II. EXPERIMENTAL PARTICULARS 

       A run of mine coal sample has been drawn from the 

Kusmunda area, Korba Coal field. After proper mixing, coning 

and quartering a definite quantity of sample has been transported 

to CIMFR laboratory, Bilaspur. The bulk coal sample was made 

to pass through 100 mm screen, manually crushing any plus 100 

mm material left on the screen. Subsequently the minus 100 mm 

material was put on 25mm screen and material retained on the 

screen was separated as 100-25 mm size fraction. Following the 

same scheme, remaining minus 25 mm material was passed 

through 13 mm screen to obtain 25-13 mm size fraction. Using 

13mm, 6 mm, 3mm, and 0.5mm screens similarly 13-6mm, 6-

3mm, 3-0.5mm and -0.5mm were separated. Individual size 

fractions were weighed and crushed to prepare x 72 mesh 

laboratory samples as per BIS: 436, (Part 1/ Section 1) - 1964 

and BIS: 436, (Part 2/ Section 2) - 1976 for characterization 

studies. Again by mixing proportionate weights of x 72 mesh 

laboratory samples an overall sample was obtained to represent 

the original bulk sample in quality and property parameters.  

Constituted broad size fractions were also prepared using 

proportionate weights of related size fractions. The samples were 

subjected to characterization studies including chemical analysis 

of coal ash.  

 

C 
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For the characterization studies methodologies as contained in 

Indian Standard specifications BIS: 1350 Part I, 1984 second 

revision, have been followed. Chemical analysis of coal was 

done following specifications as contained in BIS 1355-1984   

and using analytical grade reagents.            .  

 

III. RESULTS AND DISCUSSION 

       Results of characterization studies have been presented in 

the table below.  The moisture in coal being dependent on 

ambient laboratory conditions, the results have been recast on dry 

basis to avoid any variation on account of weather conditions or 

otherwise.  

 

Table: 1 Characterization study of different size fractions 

and bulk samples. 

 

Size 

fraction  

Weight 

%  

Dry Ash 

% 

Ash as % 

of mass of 

size 

consist  

Ash as 

part of 

total ash 

in bulk 

coal 

100-25 

mm 

54.9 40.4 22.18 61.10 % 

  25-13 

mm 

  8.8 35.3 3.10 8.54 % 

  13-  6 

mm 

13.1 32.4 4.24 11.68 % 

    6-  3 

mm 

  6.2 26.4 1.64 4.52 % 

    3-

0.5mm 

10.1 26.3 2.66 7.33 % 

      -

0.5mm 

  6.9 35.9 2.48 6.83 % 

   Bulk 

coal 

100.0 36.3 36.30 100 % 

 

       From Table – 1, the results of characterization studies reveal 

that out of 100 tonnes of coal produced, 100-25mm size 

contributed to 54.9 tonnes, 25-13mm size to 8.8 tonnes, 13-6mm 

size to 13.1 tonnes, 6-3mm size to 6.2 tonnes, 3-0.5mm size to 

10.1 tonnes and the rest 6.9 tonnes were contributed by –0.5mm 

size materials. 

       The 100-25mm size fraction analyses 40.4 ash dry, this is 

higher than analyzed by any other size material as also the bulk 

coal sample. The fraction retains 22.18 part of the total bulk coal 

ash amounting to 61.1 per cent of the total ash  

       The 25-13 mm size material analyses 35.3 per cent ash, near 

similar to ash (35.9 %) found for minus 0.5 mm size fraction.  

This represents 3.10 part or 8.54 per cent of the total ash in the 

bulk coal sample. 

       The ash in 6-3mm and 3-0.5mm size fractions has been 

found to be lowest with 26.4 and 26.3 per cent respectively 

representing 1.64 and 2.66 part or 4.52 and 7.33 per cent of total 

coal ash. 

       The 13-6 mm size fraction analyses 32.4 per cent ash 

forming 4.24 parts or 11.68 per cent of the bulk coal ash. The 

minus 0.5 mm fines have retained 2.48 parts amounting to 6.83 

per cent of the bulk coal ash.  

      Thus from 100-25mm size to 3-0.5mm size, ash percentage is 

found decreasing  while in -0.5mm, the finest size coals, the ash 

percentage is increased by  about 10 units from that for  3-0.5mm 

size. In bulk coal, the ash percent is 36.3 which is nearer to the 

ash of -0.5mm fines. 

       The coal ash for individual size consists as also the 

constituted bulk coal samples were subjected to ash analysis. The 

results in respect of silica content in these samples have been 

summarized below in terms of per cent of ash,  

  

Table 2: Silica distribution in different size fractions, 

Kusmunda Coals, Korba CF 

 

Size fraction 

(mm) 

 

Wt% Ash Dry % 

 

SiO2% 

100-25 54.9 40.4 64.20 

25-13   8.8 35.3 63.54 

13-6 13.1 32.4 63.47 

6-3   6.2 26.4 62.80 

3-0.5 10.1 26.3 62.57 

-0.5   6.9 35.9 63.33 

Bulk sample 100. 36.3 63.81 

 

 

       It is seen that silica per cent for ash samples of different size 

fractions as also the bulk coal ash varies within a narrow range of 

1.63 units. 

       The 6-3 mm and 3-0.5 mm fractions analyze 62.80 and 62.57 

per cent silica while the 100-25 mm large coal ash analyzes 

64.26 per cent silica.   

 

       Table 3 below presents retention of silica in different size 

fractions in terms of mass. 

 

Table: 3 Distribution of Silica (SiO2) in different size 

fractions. 

 

Size 

fraction 

Wt (in 

tonnes) 

Silica in 

tonnes     

Silica as 

% of 

mass of 

size 

consist 

 

Silica as 

part of 

silica in 

bulk coal 

 

100-25 

mm 

  54.9 14.24 25.93 61.48 % 

25- 13mm     8.8 1.97 22.43  8.51 % 

13-6mm   13.1 2.69 20.56 11.61 % 

6-3mm     6.2 1.03 16.57 4.45 %                                                                                            

3-0.5mm   10.1 1.66 16.46 7.16 % 

-0.5mm     6.9 1.57 22.72 6.78 % 

Bulk coal 100.0 23.16 23.16 100 %  

 

       From Table 3 it can be seen that 100 tonnes of the bulk coal 

contains 23.16 tonnes silica in its ash. Of this 14.24 tonnes silica 

is present in 100-25mm, 1.97 tonnes silica in 25-13mm, 2.69 
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tonnes in 13-6mm, 1.66 tonnes in 3-0.5mm and 1.57 tonnes silica 

is present in -0.5mm size material. 

       It is discernible that the silica contained in individual size 

consists is essentially related to weight contribution of these size 

fractions in the bulk coal sample and their ash percentage. As the 

100-25mm size consist represents 54.9 per cent of the bulk coal 

sample and has higher ash content as well, the quantum of silica 

produced on its combustion is also pretty high. It is found to be 

14.24 tonnes from combustion of 54.9 tonnes of the size consist. 

This represents 61.48 per cent of total silica of the bulk coal 

sample and 25.93 per cent of the weight of size consist burnt. 

       The 25-13 mm material represents 8.8 per cent of the bulk 

coal and analyses 35.3 per cent ash. 8.8 tonnes of this material on 

combustion would generate 1.97 tonnes of silica which is 8.51 

per cent of total silica of the bulk coal sample and 22.43 per cent 

of the mass of the size consist. 

       The 13-6 mm size material forms 13.1 per cent of the bulk 

coal and analyses 32.4 per cent ash. The silica produced on 

combustion of 13.1 tonnes of this material would be 2.69 tonnes 

representing 11.61 per cent of total silica of bulk coal sample and 

20.56 per cent mass of the size consist.  

       The 6-3 mm size consist represents 6.2 per cent of the bulk 

coal sample and is found to analyze 26.4 per cent ash., the silica 

produced on its combustion would be  1.03 tonnes This 

represents 4.45 per cent of total silica of the bulk coal sample and 

16.57 per cent of the size consist burnt. 

The 3-0.5 mm size consist represents 10.1 per cent of the bulk 

coal sample and analyses 26.3 per cent ash. Silica produced 

would be 1.66 tonnes from combustion of 10.1 tonnes of the size 

consist. This would be 7.16 per cent of total silica of the bulk 

coal sample and 16.46 per cent of the size consist burnt 

       The minus 0.5 mm fines representing 6.9 per cent of the bulk 

coal sample analyses 36.3 per cent ash. 1.57 tonnes of silica 

would be produced from combustion of 6.9 tonnes of the size 

consist. This represents 6.78 per cent of total silica of the bulk 

coal sample and 22.72 per cent of the size consist burnt. 

       Thus the lower size fractions are found to retain 

comparatively lower proportions of total silica. Again except the 

lower ash fractions (6-3 mm and 3-0.5 mm) produce 16.57-16.46 

per cent of the mass burnt, for all other size consists including 

the bulk coal silica produced on combustion is between 20.56 

and 25.93 per cent of the mass of coal burnt. 

 

IV. DISTRIBUTION OF SILICA IN CONSTITUTED COAL 

SAMPLES 

       In order to obtain coal dispatches for specific industries, it is 

generally advisable to screen the total coal produce of the mine 

on one or two screens only. The effect of this exercise can be 

theoretically perceived on reconstituted samples as discussed 

below. 

       By mixing of  proportionate weights of different size 

fractions, some new constituted samples have been obtained as 

+25mm and  -25mm, +13mm and -13mm, +6mm and -6mm, 

+3mm and -3mm, and +0.5mm and-0.5 mm size. These samples 

were subjected to characterization studies and ash analysis to 

follow distribution pattern of silica. The results are presented in 

Table 4 and 5. 

 

Table 4: Results of Characterizations of Constituted samples, 

Kusmunda Coals 

 

Size 

fraction(mm) 

Wt% Ash dry% SiO2% 

+25mm 54.9 40.4 64.20. 

-25mm 45.1 31.3 63.19 

+13mm 63.7 39.7 64.10 

-13mm 36.3 30.3 63.19 

+6mm 76.8 38.4 64.09 

-6mm 23.2 29.2 62.88 

+3mm 83.0 37.5 64.03 

-3mm 17.0 30.2 62.91 

+0.5mm 93.1 36.3 64.03 

-0.5mm 6.9 35.9 63.38  

100-0mm 100 36.3 63.87 

 

       The results immediately show that the coarser size consists 

+25 and +13 mm material analyses ash in the range of 40 per 

cent and represent major chunk of coal production at 54.9 and 

63.7 per cent level. The + 6, +3 and +0.5 mm material also 

analyzes higher ash in the range of 36.3-38.4 per cent.  

       All the finer sizes, the -25, -13, -6, and -3 mm size consists 

analyze nearly 10 units lower in ash as compared to their coarser 

sizes. The +0.5 and  -0.5 mm material, however, have practically 

similar ash , closer to the bulk coal but  still  about 4 units lower 

that the +25 and  +13 mm material. 

       The silica per cent in all the plus or coarser size constituted 

samples has been around 64 % of ash, nearly 1 unit higher than 

the finer constituted samples. 

 

Table: 5 Distribution of Silica (SiO2) in different constituted 

size fractions. 

 

Size 

fraction 

Wt % (in 

tonnes) 

Silica in 

tonnes 

Silica as 

% of 

mass of 

size 

consist 

Silica as 

part of 

silica in 

bulk coal 

+25 mm 54.9 14.24 25.93 61.49 

- 25mm 45.1 8.92 19.78 38.51 

+13 mm 63.7 16.21 25.45 70.00 

-13 mm 36.3 6.95 19.15 30.00 

+ 6 mm 76.8 18.91 24.62 81.65 

- 6 mm 23.2 4.25 18.31 18.35 

+ 3 mm 83.0 19.93 24.01 86.05 

- 3 mm 17.0 3.23 19.0 13.95 

+ 0.5 mm 93.1 21.59 23.19 93.22 

- 0.5 mm 6.9 1.57 22.75 6.78 

 

       As we include more and finer sizes in the constituted 

samples, the amount of silica generated on combustion of the 

constituted sample goes on increasing. Thus on combustion of 

54.9 tonnes of +25 mm material, silica generated would amount 

to 14.24 tonnes, this is 61.49 part of the silica in the bulk coal 

sample and forms 25.94 per cent of the mass of size consist 

combusted. Corresponding – 25 mm material retains 8.92 tonnes 

of silica which would be 38.51 parts of total silica in bulk coal 
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and 19.78 per cent of the mass of the size consist. Similarly, + 13 

mm material retains 16.21 tonnes of silica which constitutes 70.0 

per cent of total silica of the bulk coal and 25.45 per cent of the 

mass of size consist. The – 13 mm constituted sample retains 

6.95 tonnes of silica forming  30% of the total silica of the bulk 

sample and  19.15 per cent by weight of the size consist. The + 

6mm constituted sample has retained 18.91tonnes of silica 

constituting 81.65 parts of silica in the bulk coal. This is 24.62 

percent of the mass of the size consist.  

       The silica retained in – 6 mm material is 4.25 tonnes, which 

would be 18.35 parts of the total silica in bulk coal sample and 

18.31 per cent of the mass of the size consist. Similarly +3 mm 

material retains 19.93 tonnes of silica representing 86.05 parts of 

silica in the bulk coal sample and forming 24.01 per cent by 

weight of the size consist. The + 0.5 mm constituted sample 

retains 21.59 tonnes of silica which would be 93.22 parts of the 

silica in the bulk coal and forms 23.19 per cent mass of the size 

consist. The remaining – 0.5 mm fines have 1.57 tonnes of silica 

representing 6.78 parts of the bulk coal silica and 22.75 per cent 

of mass of the size consist. 

       From quality results of different size fractions and 

constituted samples it is seen that the + 25 mm coarse coal and -

0.5 mm fines have pretty high ash and their inclusion in  

constituted samples has adversely affected the quality of such 

coals. While the quantum of + 25 mm coals requires 

improvement of its quality by addition of lower ash finer sizes, 

the effect of addition of 6.9 tonnes of - 0.5 fines in the coarser 

material would reduce  the ash burden in resultant excluding -0.5 

mm finer constituted samples without having any adverse effect 

on the coarser coals.  The results of the exercise have been 

compiled in tables below. 

 

Table 6:  Results of Characterization of Constituted samples, 

Kusmunda Coals, 

  

Size fraction(mm) Wt% Ash dry% SiO2% 

+25 incl. (-0.5) 61.8 39.9 64.32 

-25 excl. (-0.5) 38.2 30.4 63.29 

+13 incl. (-0.5) 70.6 39.4 63.92 

- 13 excl. (-0.5) 29.4 29 63.10 

+  6 incl. (-0.5) 83.7 38.3 63.85 

-  6 excl. (-0.5) 16.3 26.2 63.0 

Bulk Sample 100 36.3 63.87 

 

 

It is seen that the higher constituted samples on inclusion of – 0.5 

mm fines still maintain their ash levels  near similar to what they 

had when the - 0.5 fines were not added. However, the 

corresponding finer constituted samples have rather improved in 

quality with decrease in their ash by 1 to 3 units. The silica as per 

cent of ash is slightly higher in the coarser or plus constituted 

samples as compared to the corresponding finer minus 

constituted samples. 

 

Table: 7 Distribution of Silica (SiO2) in different 

reconstituted size fractions. 

 

Size 

fraction 

Wt % 

(in 

Silica in 

tonnes 

Silica as % 

of mass of 

Silica as 

part of 

tones) size consist silica in 

bulk coal 

(+25 

incl.-

0.5mm) 

61.8 15.81 25.58 68.26 

(- 

25excl.-

0.5mm) 

38.2 7.25 19.24 31.74 

(+13 

incl.-

0.5mm) 

70.6 17.78 25.18 76.77 

(-13 

excl.-

0.5mm) 

29.4 5.38 18.30 23.23 

(+ 6 

incl.-

0.5mm) 

83.7 20.47 24.26 88.39 

(- 6 

excl.-

0.5mm) 

16.3 2.69 16.50 11.61 

(+3 

incl.-

0.5mm) 

89.9 21.50 23.92  92.83 

(-3 

excl.-

0.5mm) 

10.1 1.66 16.44 7.17 

 

 

       As the -0.5mm size is included in coarser size, the 

contribution of silica is increased in plus sizes while decreased in 

minus sizes. In (+25 incl. -0.5mm) size, 15.81 tonnes silica is 

present leaving 7.35 tonnes silica retained in (-25 mm excl. -

0.5mm) size. This represents 68.26 part of total silica of the bulk 

coal and 25.58 per cent weight of the size consist. In the same 

pattern, (+13 incl.-0.5mm) size is found to contain 17.78 tonnes 

of silica representing 76.77 per cent of the bulk coal silica and 

25.18 per cent of the mass of the size consist. The  (+6 incl. -

0.5mm) mm  material retains 20.47 tonnes of silica forming 

88.39 part of the total silica of the bulk sample and 24.46 per 

cent mass of the size consists. The  (+3 incl. -0.5mm) has  

retained  21.50 tonnes of total silica representing  and 92.83 parts 

of silica in bulk coal and 23.92 per cent of the mass of the size 

consist. 

       The finer minus constituted samples excluding the 

contribution of – 0.5 mm fines have retained comparatively 

lower silica in their ash. . In (-25 excl -0.5mm) size, 7.35 tonnes 

silica is present This  represents 31.74 parts  of total silica of the 

bulk coal and  19.24 per cent weight of the size consist. Similarly 

the (-13 excl.-0.5mm) size constituted sample is found to contain 

5.38 tonnes of silica representing 23.23 per cent of the bulk coal 

silica and 18.30 per cent of the mass of the size consist. The  (-6 

incl. -0.5mm) mm  material retains 2.69 tonnes of silica forming 

11.61 parts of the total silica of the bulk sample and 16.5  per 

cent mass of the size consists. The  (-3 excl. -0.5mm)sample  has  

retained  1.66 tonnes of total silica representing  7.17 parts of 

silica in bulk coal and 16.44 per cent of the mass of the size 

consist. 

  

 Summary 
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       The Indian coals, due to their drift origin have been 

responsible for generation of extremely large quantities of ash in 

major power plants of the country. Since coal ash is known to 

contain a number of major and minor ash constituents of 

commercial significance the huge tonnage of ash generated in 

our plants can be treated as source material for some 

commercially important constituents. In the light of this the 

present studies were under taken on a bulk coal sample from 

Kusmunda mine, Korba Coalfield in Korba District of 

Chhattisgarh.  

       To evaluate the movement and distribution pattern of silica 

with different sizes and size fractions and bulk coal sample from 

Kusmunda area, Korba Coal Field has been taken for study.  

Different size fractions were obtained following standard 

specifications and after recording their weights, laboratory 

samples were prepared BIS: 436, (Part 1/ Section 1) - 1964 and 

BIS: 436, (Part 2/ Section 2) – 1976 for characterization studies 

and chemical analysis of ash. 

       Characterization studies have been done as per BIS: 1350 

Part I, 1984 (2
nd 

  revision). The chemical analysis of ash has 

been done as per BIS: 1355- 1984.  

       The isolated size factions differ in their mass representation 

in the bulk coal, the 100-25 mm coarser size forming the major 

chunk representing 54.9 per cent of the mass of coal production.     

       The bulk coal sample analyzed 36.3 per cent ash. Of 

different size fractions, the 100-25mm size material analyzed 

40.4 per cent ash suggesting shade higher concentration of ash 

forming mineral in the coarser coals. The 6-3mm and 3-0.5mm 

sizes have analyzed nearly 10 units lower ash than the bulk 

sample.  

       The 13-6mm material has analyzed 32.4 per cent ash while 

25-13 mm material and minus 0.5mm fines have ash near similar 

to the bulk coal.  

       Silica as per cent of ash has been nearly same and varies 

within 2 units amongst different size fractions. 

       In terms of silica retained in different size fractions as part of 

total silica in the bulk coal sample, and as per cent of mass of the 

size consist, the distribution pattern changes according to the 

weights and ash content of the size consists..  

       The total silica in the present bulk coal sample from 

Kusmunda area is 23.16 tonnes. Of this, 14.24 tonnes silica is 

present in 100-25mm, 1.97 tonnes silica in 25-13mm, 2.69 

tonnes in 13-6mm, 1.66 tonnes in 3-0.5mm and 1.57tonnes silica 

is present in -0.5mm size materials. These form 61.48, 8.51, 

11.61, 4.45, 7.16 and 6.78 per cent of the total silica. In terms of 

the mass of the size consist, these amounts to 25.94, 22.39, 

20.53, 16.61, 16.44 and 22.75 per cent of the mass.  

       In commercial practice, coals are screened on one or two 

screens only to obtain desired quality production for coal 

utilization. The conditions can be simulated in the laboratory by 

mixing proportionate weights of specific size fractions to 

constitute required quality product.  

       Distribution of ash and silica in such constituted samples 

shows that on inclusion of finer sizes, their cumulative silica 

concentrations increases  from 61.49 to 93.22 per cent of the total 

silica in higher sizes and decreases in sizes from 38.51 to 6.78 

per cent.. Out of 23.16 tonnes of total silica in the bulk coal 

sample, the +25mm size contains 14.24 tonnes and -25mm size 

contains 8.92 tonnes silica. This constitutes 61.49 and 38.51 per 

cent of the total silica respectively and represents 25.93 and 

19.78 per cent mass of the size consists. In the +13mm, +6mm, 

+3mm, and +0.5mm size constituted samples , 16.21 tonnes, 

18.90 tonnes, 19.93 tonnes and 21.59 tonnes silica has 

respectively been retained while  the corresponding  -13mm, -

6mm, -3mm and -0.5mm size consists have  6.95, 4.26, 3.23 and 

1.57 tonnes silica   respectively.  

       The minus 0.5 has comparatively higher ash and therefore 

contributes larger dosage of silica in the finer (minus size) 

reconstituted samples. On inclusion of the -0.5 mm fines with 

coarser reconstituted samples, the quality of the product will not 

be affected adversely while the finer reconstituted samples will 

show sizeable improvement in their quality.  

       Thus when -0.5mm material is mixed in different coarser 

reconstituted samples, the silica contribution would be 15.81, 

17.78, 20.47 and 21.50  tonnes  respectively in +25 mm, +13mm, 

+6 mm and + 3mm  constituted samples.  

       The corresponding -25, -13, -6 and -3 mm size consists on 

removal of the –0.5 mm fines show improvement with 7.35, 

5.38, 2.69 and 1.66 tonnes of silica retained in them. The 

retentions of total silica increases from 68.26 parts to 92.83 parts 

of silica in the bulk coal for the coarser size samples while for 

the finer size reconstituted samples the retention decreases from 

31.74 to 7.17 parts for corresponding reconstituted samples.  

 

V. CONCLUSION 

       By the results, Silica has been concentrated the maximum 

14.24 tonnes or 61.48 % in 100-25mm or +25mm size with 54.9 

% yield and 15.81 tones or 68.26 % in (+25 incl.-0.5mm) size 

with 61.8 % yield out of 23.16 tonnes  the total Silica present in 

bulk coal. This size may be used as a source for the separation of 

Silica. 
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    Abstract- Eye tracking refers to the process of tracking the 

movement of the eye and determining where the user is looking. 

The aim of this paper is to present a review on various techniques 

used for eye tracking. There are a number of principles used in 

measuring eye movements, including measurements of electric 

and photoelectric signals, tracking a number of visual features in 

the image of the eye, measuring relative reflection of infra-red 

(IR) light, and using either mechanical or optical levers or a 

magnetic field. This paper also includes the factors involved in 

the selection of a particular eye tracking method. Finally, it 

includes a light on some of the applications of the eye tracking 

technique. 

 

    Index Terms- Eye Tracking, Electrooculography (EOG), 

Video-occulography (VOG), InfraRed Occulography (IROG), 

Scleral Search Coil. 

 

I. INTRODUCTION 

he term eye tracking as it is used here means the estimation 

of direction of the user‘s gaze. In most of the cases the 

estimation of the gaze direction means the identification of the 

object upon which the gaze falls 
[2,6,42]

.  

        The history of eye tracking reaches back to the 18
th

 century 
[6,42]

. In 1792, Wells used after images (ghost images) to describe 

the movements of the eyes 
[6]

. In the 19
th

 century, Javal (1879) 

and Lamare (1892) obtained audible eye movements using a 

mechanical coupling of the eyes and the ears with a rubber band. 

In the year 1901, Dodge and Cline made the first unobtrusive 

measurements of eye movements (horizontal eye movements 

only) using a photographic method and light reflections from the 

eyes 
[6,8,42]

.  

        In 1939, Jung measured vertical and horizontal eye 

movements simultaneously with electrodes applied at the skin 

close to the eyes 
[6]

. This method also called ElectroOculoGraphy 

(EOG) measures the electric fields of the eye-ball which is a 

dipole 
[7,21]

. The method also gave the first (theoretical) 

possibility of real-time processing of gaze data by means of 

analogue electronics. 

        In the 1980s, mini computers became powerful enough to 

do real-time eye tracking and this gave the possibility using 

video-based eye trackers (Video-OcculoGraphy) for human 

computer interaction. From the 1990s up to now, there has been a 

steady increase in the use of eye trackers. Falling prices for the 

tracking systems caused wider use typically for marketing 

research or usability studies. Scientists started to research the 

possibilities of eye trackers for human computer interaction. 

        The aim of this paper is to discuss various methods of eye 

tracking and compare their performance based on certain factors 

like accuracy, ease to use, cost involved, portability and 

versatility. Before the detailed discussion of the eye tracking 

techniques, it becomes necessary to have a look on the anatomy 

of the eye and various movements involved with the eye.  

 

II. HUMAN EYE ANATOMY AND PHYSIOLOGY 

        The anatomy of the eye is presented in Figure 1. A hard, 

transparent layer called the cornea forms the front of the eyeball. 

Surrounding this is the opaque sclera, inside of which the blood 

vessels form the choroid. On the front side, under the cornea, the 

iris extends the choroid. The iris has a round aperture in the 

middle called pupil. The eyeball is filled by a glasslike humor, 

the vitreous body. And finally, the inside of the choroid holds the 

retina
[42]

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 

 

 

Figure 1: The structure of the human eye 
[10,12,15,42]

 

 

       The iris is responsible for regulating the amount of light that 

is admitted on the retina, and does this by expanding and 

contracting the pupil. Behind the pupil lies a soft membrane, the 

crystalline lens, responsible for accommodating and focusing the 

image on the retina. The retina, in turn, is responsible for 

transforming the received image or visual stimuli to electric 

signals, and passing them on via the optic nerve to the visual 

cortex, located in the occipital lobes of the brain. 

       The axons of the receptor cells of the retina coil together at a 

single spot before they exit the back of the eye through an area 

called the optic disk. Since no receptor cells are located in this 

area, for each eye, a blind spot exists in the representation of the 

external world. Because each eye compensates for the blind spot 

of the opposite eye, we are not usually aware of its presence. 

 

T 
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1. Eye muscles 

       The eye is rotated by two pairs of direct muscles and a pair 

of oblique muscles functioning as antagonist pairs, see Figure 2. 

The rotations are approximately symmetrical.  

       The muscles control the six degrees of freedom of the eye 

presented in Figure 3. The lateral rectus abducts the eye toward 

the nose and the medial rectus adducts the eye away from the 

nose. These muscles move the eye in the horizontal plane. The 

remaining four muscles, the superior and inferior rectus 

(elevating and depressing the eye) and the superior and inferior 

oblique (controlling intorsion and extorsion) control the vertical 

motion of the eye. The optic nerve is encased by the muscles of 

the eye as it is lead backwards from the eye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The muscles of the eye 
[42]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The six degrees of freedom of the eye 
[42]

 

 

2. Eye Movements 

       Eye movements can be broadly categorized into two main 

categories. Stabilizing movements that try to hold the eye, or 

rather the image on the retina, and saccadic movements that 

move the eye around the visual field and bring objects of interest 

to the area of sharp vision. Stabilizing eye movements include 

fixations, smooth pursuit movements, and nystagmus. Saccadic 

eye movements include saccades and vergence movements.  

       Eye movements are typically measured as degrees of visual 

angle. One degree of visual angle spans approximately 1 cm on a 

distance of 57 cm from the viewer‘s eye 
[42]

. 

 

Saccades 

       Saccades are fast and accurate ballistic eye movements used 

in repositioning the fovea to a new location in the visual 

environment. They can reach peak accelerations of 40000 deg/s
2 

and a peak velocity of 400-600 deg/s, varying with the amplitude 

of the saccade. Saccadic eye movements can be executed 

voluntarily, reflexively as a response to a visual stimulus, and as 

a corrective movement associated with optokinetic or vestibular 

movement 
[8,10,22,33,40,42,49,59]

. 

 

Fixation  

       When directing gaze onto an object, the eyes move so that 

the image of the target object appears on the fovea of the retina. 

This is the high acuity area of vision, and it covers approximately 

one degree of visual angle. During fixations, the image of an 

object of interest is held approximately stable on the retina. 

Fixations generally last between 100-1000 ms, with the majority 

being between 200-500 ms, depending mainly on the quality of 

information being processed and current cognitive load 
[22,40,42,49,59]

. 

 

Miniature eye movements 

       Miniature eye movements are movements occurring during a 

fixation, namely tremor, drift and microsaccades. Tremor is a 

high-frequency oscillatory component ranging from 30 to 100Hz, 

and drift is a slow random motion of the eye away from a 

fixation point. Velocities of these types of movements are only a 

few arc min/s, and they have been interpreted as noise in the 

oculomotor system. Microsaccades are eye movements that are 

more or less spatially random, varying over 1 to 2 minutes of arc 

in amplitude 
[42]

. 

 

Smooth pursuit 

       Smooth pursuit movements are involved in the visual 

tracking of a slowly moving target. Smooth pursuit eye 

movements follow a slowly moving target, keeping the image of 

the object on the retina more or less stable. Smooth pursuit 

movements are capable of tracking an object moving 5-30 deg/s. 

Above this velocity, saccadic movements compensate for the lag, 

―catching up‖ the target. Smooth pursuit movements cannot be 

induced voluntarily, that is, without a slowly moving target to 

follow 
[10,42]

. 

 

Vergence movements 

       Vergence movements rotate the eyes inwards and outwards, 

so that they fixate roughly the same point in space regardless of 

the distance. Vergence movements are slow, 10 º/s, disconjugate 

movements, i.e. the eyes move in opposite directions relative to 

one another. The eyes rotate toward each other in order to focus 

on near targets, and in the opposite direction, or more parallel, 

for far targets. 
[10,42]

 

 

Nystagmus  

       Physiological nystagmus can occur in response to motions of 

the head (vestibular nystagmus), or patterns in the visual field 

(optokinetic nystagmus). These are a pattern of smooth motion to 

track an object (as the head motion causes it to move across the 

visual field), followed by a rapid motion in the opposite direction 

to select another object. 
[10,42]

  

 

Torsional movements  

       Torsional movements are rotations of the eye about the line 

of gaze, and are generally limited to angles of less than 10 deg. 
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The rolling motions may be stimulated by rotational optokinetic 

nystagmus or by vestibular responses. The torsional component 

of vestibular nystagmus or compensatory eye movement in 

response to head rotation, is similar to the horizontal and vertical 

vestibular nystagmus. That is, they respond to the head tilting 

sideways, compensating for the rotation of the visual field. [42] 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Flow of the micro-currents from the positive pole to 

the negative pole 
[21]

 

 

III. ELECTRICAL PROPERTIES OF THE EYE 

       A human eyeball can be assumable as a spherical battery that 

the centre of cornea is positive and the retina is negative [21]. It 

is possible to regard that the battery like this is embedded in an 

eye socket and rotates around the torsional centre of eye. 

Consequently, the micro-currents flow radially from the positive 

pole to the negative pole of the battery through the conductive 

tissue in the orbit as shown in Figure 4. These currents generate 

the standing potentials around the eye.  

 

IV. EYE TRACKING METHODS 

       The eye tracking methods can be divided into two groups: 

those measuring angular eye position relative to the head, 

including electro-oculography, IR-reflection oculography, and 

head mounted video systems, and those measuring eye position 

relative to the surroundings, including table-top video systems 

and the magnetic scleral search coil method [42]. General 

classification of the eye tracking methods is as follows: 

1. Scleral search coil method 
[2,6]

 

2. Infrared occulography (IROG) 
[4,6,35]

 

3. Electro-occulography (EOG) 
[2,6,7,8,10,27,34, 4,48]

 

4. Video Occulography (VOG) 
[2,6,9,11,12,13,25, 38,53]

 

 

1. Scleral Search Coil Method 

       When a coil of wire moves in a magnetic field, the field 

induces a voltage in the coil. If the coil is attached to the eye, 

then a signal of eye position will be produced. In order to 

measure human eye movements, small coils of wire are 

embedded in a modified contact lens or anulus. This is inserted 

into the eye after local anaesthetic has been introduced. A wire 

from the coil leaves the eye at the temporal canthus. The field is 

generated by two field coils placed either side of the head. This 

allows horizontal eye movement to be recorded. If it is necessary 

to also monitor vertical eye movements, then a second set of field 

coils, usually set orthogonally to the first set, is used. The two 

signals (one for horizontal, one for vertical eye movement) 

generated in the eye coil can then be disentangled using 

appropriate electronics.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5:  Scleral search coil method: Principle of operation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Search coil places in the human eye, 2D search coil, 

and 3D search coil 
[6]

. 

 

       The big advantage of such a method is the high accuracy and 

the nearly unlimited resolution in time. For this reason, medical 

and psychological research uses this method. If the eye coil is of 

an appropriate design, then torsional movements can also be 

recorded. This method has a very high temporal and spatial 

resolution allowing even the small types of eye movements (eg 

microsaccades) to be studied. But the problem with this method 

is that, the thin wire connecting the coil with the measuring 
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device is not comfortable for the subject. It is an invasive 

method, requiring something to be placed into the eye. This 

method is rarely used clinically, but is an invaluable 

research tool. 

 

2. Infrared OcculoGraphy (IROG) 

       It is based on the principal that, if a fixed light source is 

directed at the eye, the amount of light reflected back to a fixed 

detector will vary with the eye‘s position. This method utilizes 

measuring the diffused reflection of infra-red light from the 

frontal surface of the eyeball. A number of IR light sources are 

used for illumination, and photo detectors aimed at receiving the 

reflected light for picking up the signal. The systems track the 

limbus (the boundary between sclera and iris), or the pupil-iris-

boundary, to measure relative eye rotation. 
 

 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

Figure 8: Eye movement measurement using IROG 
[42]

 

 

        Infra-red light is used as this is "invisible" to the eye, and 

doesn‘t serve as a distraction to the subject. As infra-red 

detectors are not influenced to any great extent by other light 

sources, the ambient lighting level does not affect measurements. 

Spatial resolution (the size of the smallest movement that can 

reliably be detected) is good for this technique, it is of the order 

of 0.1° , and temporal resolutions of 1ms can be achieved. The 

detection works well for measuring horizontal eye movements 

over a fairly large range between ±15° and ±40° depending on 

system design. For vertical movements, the signal is much worse 

if not non-existent, due to the fact that the eyelids occlude the 

iris-sclera boundary.  

 

3. Electrooculography (EOG) 

        The Electro-Oculography (EOG) method was introduced by 

Fenn and Hursh in 1934 
[42]

. It is a method for sensing eye 

movement and is based on recording the standing corneal retinal 

potential arising from hyperpolarizations and depolarizations 

existing between the cornea and the retina; this is commonly 

known as an electrooculogram (EOG) 
[7,21]

. As discussed earlier, 

a human eyeball can be assumable as a spherical battery that the 

centre of cornea is positive and the retina is negative. 

Consequently, the micro-currents flow radially from the positive 

pole to the negative pole of the battery through the conductive 

 

 

 

 

 

 

 

 

tissue in the orbit as shown in Fig. 4. These currents generate the 

standing potentials around the eye. The standing potentials in the 

eye can thus be estimated by measuring the voltage induced 

across a system of electrodes placed around the eyes as the eye-

gaze changes, thus obtaining the EOG (measurement of the 

electric signal of the ocular dipole). Sometimes, the EOG is also 

known as the electronystagmographic potential (ENG) 
[21]

. 

         The EOG is captured by five electrodes placed around the 

eye as shown in Figure 9. The EOG signals are obtained by 

placing two electrodes to the right and left of the outer canthi (D-

E) to detect horizontal movement and another pair above and 

below the eye (B-C) to detect vertical movement 
[50]

. A reference 

electrode is placed on the forehead (A). The EOG changes 

approximately 14-20 microvolts for each degree of eye 

movement 
[8,10,27,33,50,59]

. The magnitude of EOG signal varies 

from 50-3500 microvolts 
[8,22,50,52,59]

. The EOG signal is a result 

of a number of factors, including eyeball rotation and movement, 

eyelid movement, different sources of artifact such as EEG, 

electrode placement, head movements etc. It is therefore 

necessary to eliminate the shifting resting potential (mean value) 

because this value changes. To avoid this problem an ac high-

gain differential amplifier (1000-5000) is used 
[8,27]

 and CMRR 

70-90 dB 
[7,10,40]

, together with a high pass filter with cutoff 

frequency at 0.05 Hz and a low pass filter with cutoff frequency 

at 35 Hz 
[8,23]

. A sampling rate of 176 Hz is sufficient 
[7,10,34]

. 

Figure 10 shows schematic for EOG recording for one channel 

and figure 11 indicates simultaneous recording of vertical and 

horizontal eye movements. Simple Ag-AgCl electrodes are used 

in this recording. Silicon-rubber electrodes of impedance below 

10 KΩ can also be used for measurement of EOG 
[10,32]

. Due to 

the low impedance range starting from 40 -200 Ω, the silicon-

rubber conducting electrode is more suitable to sense the very 

low amplitude bio- signals as compared to other types of 

electrodes such as Ag-AgCl electrodes. Additionally, an 

electrolytic gel based on sodium chloride is applied to the skin 

since the upper layers of the skin are poor conductors of 

electricity. A gel concentration in the order of 0.1 M (molar 

concentration) results in a good conductivity and low junction 

potential without causing skin irritation 
[28]

. An emery paper can 

be used to remove poorly conducting dead skin layer before the 

placement of the electrodes 
[37]

.The detailed circuit diagram of 

the acquisition system is given in 
[7,10]

. To make the system 

portable and more user friendly a wearable EOG goggles has 

been designed by 
[22,36,59]

. When the gaze vector is within the 

angular range of ±50° horizontally and ±30° vertically, the 

recorded EOG signals are almost proportional to the eye gaze 

displacement 
[21,40,41,48,51]

. 
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Figure 9: Placement of electrodes for EOG recording 
[6,7,8,10,21,22,32,48,50,52]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Electrical activity recorded on the facial skin 

reflects eye movements 
[21,40] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Simultaneous recording of horizontal and vertical EOG 
[21,37]

 

 

4. Video-occulography (VOG) 

        The task of a video-based eye tracker is to estimate the 

direction of gaze from the pictures delivered by a video camera. 

This method can perform eye tracking in ways: measuring 

angular eye position relative to the head (head mounted video 

systems), and measuring eye position relative to the surroundings 

(remote systems) 
[12,42]

. As a general rule, the methods measuring 

eye position relative to the head are more accurate, and intended 

for the study of oculomotor dynamics, whereas the methods 

measuring eye position relative to the surrounding environment 

are used for gaze point measurements on a user interface. 

Whatever is the type of system either head mounted or table-top, 

the steps involved in eye tracking are the same. These steps are 

illustrated in Figure 12.  

 

 
 

Figure 12: The process of video-occulography 
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Image/video acquisition 

        The first step of video-occulography is the image/video 

acquisition. This can be done by using a single 

camera/webcam/IR camera. Sometimes multiple cameras may 

require for head tracking. It depends upon the technique used to 

localize face/eyes in the image. The camera, to be used for 

acquisition, is attached to the PC through USB and its deriver 

software is installed. Then the camera is triggered by 

hardware/software means for the acquisition of video. This can 

be performed in MATLAB. For this purpose, we can use the 

specifications of the camera mentioned in Table 1. 

 

Face localization 

        Given an arbitrary image, the goal of face detection is to 

determine whether or not there are any faces in the image and, if 

present return the image location and extent of each face. Face 

localisation aims to determine the image position of a single face 

in an image 
[47]

. This is a simplified detection problem with the 

assumption that there is only one face in the image. There are so 

many methods reported in the literature for face detection viz 

Face localization  based on skin colour 
[5,16,17,20,24,29,39,43,45,46,57]

, 

Knowledge based method 
[47]

, Facial feature based method 
[47]

, 

Texture based face localization 
[47]

, Face localization using 

template matching 
[47]

, Appearance based method 
[47]

, Face 

localization using Haar like features 
[13,14]

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Specifications of IR Camera 
[2,4]

 

 

         The selection of a particular method depends upon the 

environmental conditions, accuracy required, processing speed, 

complexity etc. Although any method can be used for face 

detection, but skin-colour based method is very fast and simple 

to use. It has 100% detection rate when the image contains only 

one face and controlled lighting conditions. 

 

 

 
 

Figure 13: VOG based remote eye tracker 

 

Eye localization 

         Obtaining eye images is the next step of eye tracking. Eye 

images are generally extracted from face images. According to 
[47]

, there are two major approaches for eye detection. The first 

approach, i.e. the holistic approach, attempts to locate the eyes 

using global representations. The second approach, i.e. the 

abstractive approach, extracts and measures discrete local 

features, and then employs standard pattern recognition 

techniques to locate the eyes using these features. Any one of the 

following techniques can be used for eye localization:Gray 

projection model 
[9,19,24]

, Template matching 
[18]

, Kallman 

filtering 
[5]

, Geometric properties of the eyes 
[20,24,25]

, Projection 

function 
[15]

, Hybrid method (combination of two appropriate 

methods) 
[3,17]

, Corner detection method
[56]

. 

 

Eye pupil position detection 

          The following methods have been reported in the literature 

for eye pupil position detection: Cumulative distribution function 

(CDF) algorithm 
[1]

, Projection function (PF) algorithm 
[13,15,44]

, 

Edge analysis 
[1]

, Integral projection and Guassian model 
[13,28]

, 

Iris shape feature/template matching 
[2,14]

, Circular Hough 

transform 
[15]

, Harris corner detector 
[12,26]

 ,Isophotes curvature 

estimation 
[58]

. 
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Further, in video based eye tracking we can also use Limbus 

Tracking Method, Purkinje method or Fundus Haploscope 
[2]

. 

 

V. APPLICATIONS OF EYE TRACKING 

         The first use of eye trackers was done in 1947 for the 

American air force to find out the best positions for the controls 

in an aircraft cockpit 
[6]

. When offering a new device to 

somebody whose eyes are tracked, it is easy to see where the 

gaze moves in the expectation to find the control for solving the 

given task. With the advancements in the field of eye tracking 

technology, it becomes possible to use eye based interfaces in 

many fields like Gaze communication and human computer 

interaction (HCI) 
[2,10,23,26,30,31,34]

, Video Games, Rehabilitation 
[50,52]

, Driving simulation 
[13]

, Fatigue detection, Cognitive 

science, Marketing research and advertizing testing, Usability 

research, Medical research, Gaze interaction and car assistant 

systems, eye typing 
[2,10,49]

 and many more.  

         An eye-gaze interface seems to be a promising candidate 

for a new interface technique, which may be more convenient 

than the ones we use. Traditionally, disabled people who cannot 

move anything except their eyes use eye gaze interaction. These 

systems are designed to direct the computer solely by the eyes. 

Such systems work well and are a great help for people who need 

them, but for others they are cumbersome and less efficient than 

keyboard and mouse. But now days, due to advancements in the 

design of eye tracking systems and high processing speed, it 

becomes possible to use tracking based interaction by a normal 

person. Eye tracking based systems become more popular day by 

day because of advantages like Ease of use, Interaction speed-up, 

Maintenance free, Hygienic interface, Remote control, Safer 

interaction, More information on the user‘s activities etc. Eye-

tracking interfaces could speed up the interaction, as the eyes are 

quick. Video-based eye tracking works contact free which means 

that no maintenance is necessary. In environments with high 

hygienic demands, like an operation room for surgery, an eye-

gaze interface would be useful because it allows interacting 

without anything to touch. 

 

VI. DISCUSSION 

        The purpose of this paper is to promote eye based human 

computer interaction. Different methods of eye tracking have 

been reviewed in this paper. The choice of an eye tracking 

method in any study should be based on the particular demands 

of the application. None of the current methods is the universal 

best for all applications. The deciding factors in choosing 

equipment can be reduced to temporal and spatial accuracy, 

suitability for operational conditions, invasiveness, and cost. The 

temporal and spatial accuracy should be considered in relation to 

the objectives of the study. Higher temporal accuracy means 

massive data sets, whereas high spatial accuracy tends to require 

rigorous stabilization of the subject‘s head, or the use of more 

invasive methods 
[42]

. Operational conditions restrict the choice 

of a system in freedom of movement for the subject, ambient 

lighting requirements, and the requirements imposed by special 

environments, such as a functional magnetic resonance imaging 

(fMRI) laboratory used in brain imaging.  

 

        Scleral coil method can be used for measurement of 

torsional movements with some modifications in the coil design. 

This method has very high accuracy and good resolution (can be 

used to measure micosaccades). Since this method is an invasive 

method, so its application is limited to medical and psychological 

research.  From comfort point of view this method is not 

preferred.  

        Infrared occulography (IROG) method has good resolution 

and an eye movement of 0.1 degrees can be measured with this 

method. As infra-red detectors are not influenced to any great 

extent by other light sources, the ambient lighting level does not 

affect measurements. It can be used for both vertical as well as 

horizontal movement measurements. But this method suffers 

from the problem that eye movement detection using IROG is 

difficult to use over a long period because the eyes tend to 

become dry and fatigued 
[21]

. 

        Electrooculography (EOG) is also a good choice to be used 

in the human computer interaction applications. This signal has 

good stability as compared to other biological signals. Cost of 

this method is quite low and has good accuracy. It can measure 

eye movements in the range of 1 degrees with good linearity. It 

can be designed by using simple hardware and ECG electrodes. 

But the long term use of surface electrodes may cause skin 

problems and the subject feels uncomfortable with this method. 

Also, the signal is seldom deterministic, even for the same person 

in different experiments. It is result of number of factors, 

including eyeball rotation and movement, eyelid movement, the 

EMG signal produced by the muscles of the eye, eye blinks 

electrode placement, head movements, influence luminance etc 
[37]

. 

        It is well established that during an eye blink, the eyeballs 

shoot upwards and this should therefore result in some potential 

difference being generated across the V channel electrodes 
[37]

. 

Therefore, V channel signal is processed to differentiate between 

sudden movement of the eyeballs from the centre towards the top 

position and normal gazing towards top direction, which is 

generally a slower action. Extensive analysis of V and H channel 

EOG signals has shown that the reliability of the V channel 

signal is inferior to that of the H channel, owing to its sensitivity 

to eye blinks, neck motion artefact and offset drift.   

        The merits of EOG based system are: (i) EOG signals can 

be acquired using cheap and simple electrodes. (ii) EOG signal 

can cover wide range of view. Its ranges are ±25° in vertical and 

±35° in horizontal. (iii) EOG signals are very fast. Thus real time 

implementation is possible. (iv) The system is operated by 

human‘s eye signal command, which contains human decision 

i.e. intelligence 
[51]

. Electrooculographic (EOG) method presents 

a good face access, good accuracy and resolution, great range of 

eye displacements, work in real time and is cheap [50]. One of 

the commercial eye trackers based upon EOG is BIOPAC MP 

45/100 system. 

        One more alternative for eye tracking is the use of Video-

occulography. This is a non-invasive method and requires a 

camera, a computer and software for eye position calculation. 

This method is easy to use from user point of view and has good 

accuracy. The performance of this method depends upon the 

quality of the camera and the response time of the software used. 

If we see the current scenario of the market then the cost of this 
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system is quite high and efforts are being made to make this 

system economical. The future of human computer interaction 

research is based upon this method. If a person presents a good 

control on his/her head movements it is more comfortable to use 

video-oculography (VOG). Examples of commercial eye trackers 

are: ERICA and Tobii 1750 Eye Trackers. 

        Human computer interaction using eye tracking is not as 

simple as we think. As we know the eyes perform unconscious 

movements and this might disturb their use as computer input. It 

is not clear to which degree people are able to control the 

movement of their eyes. The primary function of the eyes is to 

enable vision. Using the eyes for computer input might result in 

conflicts. The well-known conflict is the Midas Touch problem 
[6,54]

 – for the eye-gaze interface it is difficult to decide whether 

our gaze is on an object just for inspection or for invoking an 

action. From other input devices we know that extensive use of 

particular muscles or muscle groups can cause physical problems 

called RSI (repetitive strain injury). There are fears that this 

might happen to the eye muscles too. The person‘s condition has 

to be considered carefully while designing eye tracking system 

for him/her. 
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    Abstract- Cherubism is a benign hereditary condition of the 

mandible and/or maxilla, usually found in children between 2-5 

years of age giving characteristic cherubic appearance to the 

patient. On radiography, the lesions exhibit bilateral multinuclear 

radiolucent areas. Histopathology reveals multinucleated giant 

cells in the background of proliferating fibrous connective tissue. 

The present case report describes cherubism in a 10 yr. old male 

child and briefly reviews literature on this report. 

 

    Index Terms- Autosomal dominant, cherubism, giant cells, 

fibrous dysplasia, OPG 

 

I. INTRODUCTION 

herubism, first described by Jones,
 1

 is a benign, self-

limiting fibro-osseous disorder characterized by bilateral 

expansion of the mandible, maxilla, or both. The lesions are 

usually symmetrical and painless.         Cherubism is a benign 

hereditary condition of the jaws, usually found  in children by 5 

years of age.
2 

It is a familial disease and presents an autosomal 

dominant trait with 100% penetrance in males and 50–70% 

penetrance in females.1 Initially called as ‗familial fibrous 

dysplasia of the jaws‘, but recent genetic investigations have 

proved it as to be separate entity at the molecular level.
3
 The 

word ‗cherub‘ refers to angels with childish full cheeked 

face(chubby cheeks) often gaizing upwards as if eyes to heaven 

as depicted in the Renaissance era.
4 
The patients typically present 

with marked fullness of the jaws and cheeks with upward gazing 

of the eyes.
2 

On the basis of extent of involvement, Ramon and 

Engelberg5 proposed a grading system for cherubism: grade 1 

(involvement of both mandibular ascending rami; grade 2 (same 

as grade 1 plus involvement of both maxillary tuberosities); 

grade 3 (massive involvement of whole maxilla and mandible, 

except the condylar processes);grade 4 (same as grade 3 with 

involvement of the floor of the orbits causing orbital 

compression). Although extra-gnathic skeletal involvement is 

rare, 1 Davis et al6 reported some rare occurrences in other 

bones, i.e., ribs, humerus, and femur. The authors in this article 

present a case report of a 10-years old male patient with swelling 

on both sides of the upper and lower jaw since two years after 

birth. 

 

II. CASE REPORT 

       A 10-years old male child presented with chief complaints of 

bilateral swellings in the both jaws and bilateral bony 

enlargement in the body of cheek without any pain. History 

revealed that it started as a small swelling since 2 years that 

progressively increased to present size. The child did not have 

any contributory past and family history. An extra-oral clinical 

examination showed a diffuse enlargement of maxillary region 

and bilaterally at the angle of mandible. It was roughly oval in 

shape, hard in consistency with ill-defined margins. The swelling 

was fixed with no secondary changes. Swelling on the right side 

was slightly larger(Figure 1&2). On palpation, temperature of the 

overlying skin was normal and no tenderness elicited. Intra-

orally, there was a visible diffuse swelling present at both upper 

and lower jaw. Dental examination was normal. There was no 

syndromic association. Blood investigations (Sr. calcium, 

phosphorus, alkaline phosphatase) were normal. An 

orthopantomograph(Figure 3) and x-ray paranasal sinus Water‘s 

& Caldwell‘s view of the patient showed multilocular appearance 

of the mandible and maxilla(Figure 4&5). Histopathological 

examination showed a highly cellular mature fibrous connective 

tissue with numerous endothelial cell proliferations along with 

multinucleated giant cells. (Figure 6) 

 

Figure 1&2: extra-oral clinical examination showing a diffuse 

enlargement of maxillary region and bilaterally at the angle 

of mandible 

 

C 
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Figure3: OPG showing expansile multilocular bilateral 

spaces in both mandible and maxilla. Cortex is thinned out 

with intact margins. Displaced and deranged upper and 

lower teeth; both erupted and unerupted. 

 

 
  

Figure 4&5: x-rays Paranasal sinus showing multilocular 

spaces of cherubism 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               157 

ISSN 2250-3153  

www.ijsrp.org 

 

Figure 6: Histopathological picture showing the multinucleated giant cells with pre-vascular eosinophilic cuffing. 

 

 

 

III. DISCUSSION 

        According to the World Health Organization classification, 

cherubism belongs to a group of non-neoplastic bone lesions that 

affect only the jaws.
7 

Anderson and McCleden reviewed 65 cases 

from 21 families and suggested that the pattern of inheritance 

was autosomal dominant.
8 

Sporadic cases have also been 

reported. Patients typically present with a painless symmetric 

enlargement of the posterior region of the mandible which 

achieves considerable size before it is detected, and it can 

produce severe facial deformity.
9
 The first signs of manifestation 

of the disease are generally observed at about 2 years of age, 

followed by accelerated growth from 8 to 9 years and 

spontaneous interruption after puberty.
10

 The phenotype ranges 

from no clinical manifestation to severe mandibular and 

maxillary overgrowth with respiratory, vision, speech and 

swallowing problems. Intra-orally it presents as a hard, non-

tender swelling palpable in the affected area. Sub-mandibular 

and upper cervical lymphadenopathy2 are common, although 

reactive regional lymphadenopathy, particularly of the 

submandibular lymph nodes, usually subsides after 5 years of 

age. Cherubism is reported to be associated with some well 

described syndromes, including Neurofibromatosis type 1, 

Noonan-like/Multiple giant cell lesion syndrome, Ramon 

syndrome, and Jaffe-Campanacci syndrome.
 4
 

        Radiographically, it appears as numerous well-defined 

multilocular radiolucencies of the jaws. The borders are distinct 

and divided by bony trabaculae. In mandible, it causes thinning 

and expansion of the cortical plates with occasional perforation. 

Displacement of the inferior alveolar canal may be noted. 

Sparing of mandibular condyles was earlier considered a 

hallmark of this condition; however, condylar involvement has 

also been described.
11

 Unerupted teeth are often displaced and 

appear to be floating in the cyst like spaces. 

        Marck and Kudryk
12

 reported that conventional radiography 

provided a limited image because it is only two dimensional. On 

the other hand, CT provided a realistic picture of the lesions, 

showing some aspects that otherwise would not be demonstrable 

due to superimposition and the anatomical complexity of the 

jaws. Additionally, the 3-D formatting con tributes to the 

diagnosis.
13

 The MRI findings of cherubism were first described 

by Beaman et al, who described  cherubic lesions as nonspecific, 

homogeneous, isointensity to skeletal muscle on T1W images 

and heterogeneous iso-intensity on fat suppressed T2W images.
10

  

        Mnari et al reported that MRI is helpful for determining soft 

tissue involvement in patients with aggressive cherubism and for 

assessing the vascular structures pre-operatively.
4 

        Histologically, the lesions are composed of a vascularized 

fibrous stroma containing multinucleated giant cells, resembling 

giant cell granuloma.
2
 The genetic basis for cherubism was 

identified in 1999, when the gene responsible for it was mapped 

to chromosome 4p16.3.
14

 Mutation of the gene encoding for 

fibroblast growth factor receptor III (FGF-RIII) has also been 

found in some cases of cherubism.
15

 Histopathologically, the 

lesion has been characterized into three subtypes: I–

predominance of multinuclear cells; II–predominance of 

inflammatory activity; and III–predominance of fibrosis. 

        As the patient grows, the jaw bone tends to resolve and 

progressively resulting in a normal jaw configuration.
14

 In 

addition, several authors have reported that in spite of being a 

self-limiting condition that subsides with age, it can cause serious 

orbital abnormalities and impairment of hearing.
9
 Being a self-

limiting condition, treatment is mainly for the esthetic needs and 

for unerupted teeth. Liposuction has been proposed to reduce the 

mass of the lesion in particular cases.
1
 Curettage alone or in 

combination with surgical contouring for cosmetic purposes has 

been considered the treatment of choice and some authors have 
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reported a massive growth of the lesion after surgery. Some 

authors point medical therapy in the form of calcitonin as a 

possibility to curtail the disease and obviate the need for surgery, 

but only a few references are available
15

 in the literature. 

 

IV. CONCLUSION 

        Cherubism is a rare osseous disorder of children and 

adolescents. Although the radiologic charachateristics of 

cherubism are not pathognomic, the diagnosis is strongly 

suggested by bilateral, relatively symmetric jaw involvement that 

is limited to maxilla and mandible. Imaging typically shows 

expansile remodeling of involved bones, thining of cortexes and 

multilocular radiolucencies with coarse trabecular pattern. 

Nowdays, genetic tests should be used for the final diagnosis of 

cherubism. Being a self-regressing condition, generally, 

minimally invasive treatment is done; however, sometimes 

surgical management is required for cosmetic reasons.
 16
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    Abstract- The advancement of Wireless Communication 

devices have created a new business model. Mobile users can 

request services through their mobile devices via Information 

Service and Application Provider (ISAP) from anywhere at any 

time are enhanced by mining and prediction of mobile user 

behaviors. But such discovery may not be precise enough for 

predictions since the differentiated mobile behaviors among 

users and temporal periods are not considered simultaneously in 

the previous works. User relations and temporal property are 

used simultaneously in this work. Prediction strategy is used to 

predict the subsequent mobile behavior. Here CTMSP-Mine 

(Cluster-based Temporal Mobile Sequential Pattern - Mine) 

algorithm is used to mine CTMSPs. In CTMSP-Mine requires 

user clusters, which are constructed by Cluster-Object-based 

Smart Cluster Affinity Search Technique (CO-Smart-CAST) and 

similarities between users are evaluated by Location-Based 

Service Alignment (LBS-Alignment) to construct the user 

groups. The temporal property is used by time segmenting the 

logs using time intervals. The specific time intervals to segment 

the huge data logs are found using Genetic Algorithm based 

method called GetNTSP (Get Number of Time Segmenting 

Points). The user cluster information resulting from CO-Smart-

CAST and the time segmentation table are provided as input to 

CTMSP-Mine technique, which creates CTMSPs. The prediction 

strategy uses the patterns to predict the mobile user behavior in 

the near future. 

 

    Index Terms- mining, mining methods and algorithms, mobile 

environments      

 

I. INTRODUCTION 

he advancement of wireless communication techniques and 

the popularity of mobile devices such as mobile phones, 

PDA, and GPS-enabled cellular phones, have contributed to a 

new business model. Mobile users can request services through 

their mobile devices via Information Service and Application 

Provider (ISAP) from anywhere at any time. 

       MC is expected to be as popular as e-commerce in the future 

and it is based on the cellular network composed of several base 

stations. The communication coverage of each base station is 

called a cell as a location area. The average distance between two 

base stations is hundreds of meters and the number of base 

stations are usually more than 10,000 in a city. When users move 

within the mobile network, their locations and service requests 

are stored in a centralized mobile transaction database. 

       Fig. 1 shows an MC scenario, where a user moves in the 

mobile network and requests services in the corresponding cell 

through the mobile devices. Fig. 1a shows a moving sequence of 

a user, where cells are underlined if services are requested there. 

Fig. 1b shows the record of service transactions, where the 

service S1 was requested when this user moved to the location A 

at time 5. In fact, there exists insightful information in these data, 

such as movement and transaction behaviors of mobile users. 

Mining mobile transaction data can provide insights for various 

applications, such as prediction of subsequent locations visited 

by user and user‘s service requests and service recommendations.  

       A mobile transaction database is complicated since a huge 

amount of mobile transaction logs is produced based on the 

user‘s mobile behaviors. Data mining is a widely used technique 

for discovering valuable information in a complex data set and a 

number of studies have discussed the issue of mobile behavior 

mining. The main difference between these literatures is the 

involved information of proposed patterns. Previous works 

addressed the problem of mining associated service patterns in 

mobile web networks. Previous works also proposed methods to 

efficiently mine users‘ sequential mobile access patterns, based 

on the FP-Tree.  

 

 
 
       Fig. 1 shows an MC scenario, where a user moves in the 

mobile network and requests services in the corresponding cell 

through the mobile devices. 

 

       Fig.1 An example for a mobile transaction sequence. 

(a) Moving sequences. 

(b) Service sequences. 

 

       Fig. 1a shows a moving sequence of a user, where cells are 

underlined if services are requested there. 

 

       Fig. 1b shows the record of service transactions, where the 

service S1 was requested when this user moved to the location A 

at time 5. In fact, there exists insightful information in these data, 

such as movement and transaction behaviors of mobile users. 

T 
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Mining mobile transaction data can provide insights for various 

applications, such as data prefetching and service 

recommendations. 

 

1.1 Location Based Services:         
       A Location-Based Service (LBS) is an information or 

entertainment service, accessible with mobile devices through the 

mobile network and utilizing the ability to make use of the 

geographical position of the mobile device. LBS include services 

to identify a location of a person or object, such as discovering 

the nearest banking cash machine or the whereabouts of a friend 

or employee. LBS include parcel tracking and vehicle tracking 

services. LBS can include mobile commerce when taking the 

form of coupons or advertising directed at customers based on 

their current location. 

 

        Some examples of location-based services are: 

 

Requesting 

the nearest business or service, such as an ATM or 

restaurant 

 

Turn by turn navigation to any address 

 

Locating people on a map displayed on the mobile 

phone 

 

Receiving alerts, such as notification of a sale on gas 

or warning of a traffic jam 

 

Location-based mobile advertising 

 

Real-time Q&A revolving around restaurants, services, 

and other venues. 

 

II. ANALYSIS 

 

2.1. Existing System: 

       In a mobile network consisting cells with a base station for 

each, users of wireless mobile devices move from one location to 

another in a random manner. The mobile users are served by 

ISPs and ISAP to access the World Wide Web, to get necessary 

information in their daily life. When user‘s movement and their 

service requests are predicted in advance, it helps to provide 

customized and efficient service to the users. Efficiency is 

increased to help mobile users experience the usage of web 

applications and web pages as if they access from a PC. The 

Existing system for prediction uses the moving paths of users or 

the time a user requests for a service. This system does not 

consider groups of users in mining, but it considers only 

individual users. This did not provide efficient Prediction of 

mobile user behavior and it consumes more time to predict and 

also it lacks in accuracy. Therefore a new system is proposed to 

solve the problems in prediction. 

 

Limitations of Existing System  

 Existing Clustering Algorithms are not 

applicable to LBS Scenario 

 Prediction process consumes more time.  

 No precise prediction of mobile user 

behavior.  

 

 

 

 

2.2 Proposed System: 

              

 A novel method, named Cluster-based Temporal Mobile 

Sequential Pattern Mine (CTMSP-Mine), for 

discovering CTMSPs in LBS environment is proposed. 

 In the data mining mechanism, two techniques and the 

CTMSP-Mine algorithm are designed to discover the 

knowledge. First, the CO-Smart-CAST algorithm is 

used to form user cluster groups. 

 Clustering of Mobile Transaction Data base without 

consideration of user profiles 

 The time interval segmentation method helps us find 

various user behaviors in different time intervals. For 

example ,users may request different services at 

different times (e.g., day or night) even in the same 

location.. 

 If time interval factor is not taken into account, some 

behaviors may be missed during specific time intervals 

 Genetic Algorithm (GA) is automatic time segmentation 

method. GA produces a more suitable time interval 

table 

 

 
Fig. 2 Overall Proposed System 

 

III. SYSTEM IMPLEMENTATION 

        After Careful analysis our Concept is Implemented by 

developing following modules 

 

 Client Module. 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               161 

ISSN 2250-3153  

www.ijsrp.org 

 Centralized Server Module. 

 

3.1 Client Module: 

       Mobile users will not be stable in one location ,they may 

move from one location to another location. During the 

movement they need to identify the service available in particular 

location. So, they request service via mobile device from various 

locations. 

 

3.2 Server Module: 

        The major works of the centralized server is to find the 

service requested by the mobile users in various locations. They 

have to provide response to the service requested by the client 

and also they have to find and Location and Time .The major 

works of server is listed below. 

 

 Find the requested service. 

 Provide response to the service and also find time and 

location. 

 Formation of Mobile Transaction Database. 

 Apply LBS alignment algorithm 

 Apply CO-SMART-CAST to form user groups 

 Group users according to Mobile Numbers  

 Form User Cluster Table 

 Apply CTMSP to mine Cluster Groups 

 Use GA Based Time Segmentation algorithm to find most 

suitable time interval table 

 

        The above concepts are implemented using Java as the front 

end and SQL Server as a Back End in Windows XP Operating 

System. 

 

IV. CONCLUSION AND FUTURE ENHANCEMENTS 

 

4.1 Conclusion: 

        CO-SMART-CAST algorithm is proposed to find the user 

groups.Using this algorithm User Cluster Table has been formed. 

GA based Time segmentation algorithm have been used to find 

the most suitable time interval table. The proposed algorithms are 

used to deliver the excellent performance. 

 

4.2 Future Enhancements: 

        When the required service is not provided in a location, the 

user details are registered, so that the next time when the user 

enters, the service is provided as required by the user. For 

example, when the mobile user enters a specific location and 

surfs for the information about the nearest Library. When the 

user is not serviced with the required information, the user‘s 

details are logged and registered. Later, when the user enters the 

same location, he is identified by his registered details. The 

service is provided efficiently as required by the user.  

       Activating prioritization, so that it is possible to provide 

priorities for selected users among the complex user behavior. 

Huge numbers of users utilize the mobile services every day. 

Some users access specific services frequently. Such users are 

prioritized over other mobile users. Those prioritized services 

help to satisfy the needs of mobile users completely. 
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    Abstract- This is a constrained optimization type of numerical 

algorithm for removing noise from images. The L1-norm of total 

variation of the image is minimized subject to constraints 

involving the statistics of the noise. 

      The constraints are imposed using Lagrange multipliers. The 

solution is obtained using the gradient-projection method. This 

amounts to solving a time dependent partial differential equation 

on a manifold determined by the constraints.  

As t →∞ the solution converges to a steady state which is the 

denoised image. 

      The traditional L2-norm based regularization, which is 

known to remove high frequency noises in the reconstructed 

images and make them appear smooth. The recovered contrast in 

the reconstructed image in these type of methods are typically 

dependent on the iterative nature of the method employed, in 

which the non-linear iterative technique is known to perform 

better in comparison to linear techniques. The usage of non-

linear iterative techniques in the real-time, especially in 

dynamical imaging, becomes prohibitive due to the 

computational complexity associated with them. 

      This new frame work along with the L1-norm based 

regularization can provide better robustness to noise and results 

in better contrast recovery compared to conventionalL2-based 

techniques. The proposed L1-based technique is computationally 

efficient. 

 

 

    Index Terms- Denoising, Medicalmages, Minimization, 

Variation Norm 

 

I. INTRODUCTION 

n many image processing problems, a denoising step is 

required   to remove noise or spurious details from corrupted 

images. The Variational approaches have gained a wide 

popularity due to the possible addition of well-chosen regularity 

terms. 

      The presence of noise in images is unavoidable. It may be 

introduced by the image formation process, image recording, 

image transmission, etc. These random distortions make it 

difficult to perform any required image processing. 

      For example, the feature oriented enhancement is very 

effective   in restoring blurry images, but it can be "frozen" by an 

oscillatory noise component. Even a small amount of noise is 

harmful when high accuracy is required, as in sub pixel image 

analysis. 

      In practice, to estimate a true signal in noise, the most 

frequently used   methods are based on the least squares criteria.            

The rationale comes   from the statistical argument that the least 

squares estimation is the best over an entire ensemble of all 

possible images. This procedure is L2 norm dependent. L2-norm 

based regularization, which is known to remove high frequency 

components in the reconstructed images and make them appear 

smooth. The recovered contrast in the reconstructed image will 

be poor. 

      The proper norm for images is the total variation (TV) norm. 

TV norms are essentially L1 norms of derivatives; hence L1 

estimation procedures are more appropriate for the subject of 

image restoration. 

      We propose to de noise images by minimizing the total 

variation norm of the estimated solution. We derive a constrained 

minimization algorithm as a time dependent nonlinear PDE, 

where the constraints are determined by the noise statistics. 

      Traditional methods attempt to reduce/ remove the noise 

component prior to further image processing operations. 

However, the same TV/L1 philosophy can be used to design 

hybrid algorithms combining de noising with other noise 

sensitive image processing tasks. 

 

II. DESCRIPTION 

      Let the observed intensity function uo(x, y) denote the pixel 

values of   a noisy image  

 

for x, y εΩ. Let u(x, y) denote the desired clean image, so 

uo(x,y)=u(x, y)+            (1) 

 

      We wish to reconstruct u from uo. Most conventional 

variational methods involve a least squares L2 fit because this 

leads to linear equations. In our two dimensional continuous 

framework the constrained minimization problem is to minimize 

 

xx+uyy)
2
                            (2) 

 

subject to constraints involving the mean 

 

o                          (3) 

 

and standard deviation 

 

o)
2
=

2
                   (4) 

 

Where           is given 

I 
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      The resulting linear system is solved using numerical linear 

algebra. 

      Such a minimization allows the recovery of a simple 

geometric description of the image while preserving boundaries. 

This    framework is then very efficient when denoising images 

with flat zones but fails in preserving texture details.  

      It also fails in removing contrasted and isolated pixels in 

images corrupted    by an impulse   noise. Another drawback is 

that the minimizer presents a loss of contrast due to the L2 data 

fidelity term. 

 

III. TOTAL VARIATION ALGORITHM 

 

Our constrained minimization problem is to minimize 

 

x
2
+uy

2
 dx dy            (5) 

 

subject to constraints involving uo. 

 

odx dy                    (6) 

 

This constraint signifies the fact that the white noise 

n(x, y) ) is of zero mean and 

 

o)
2
dxdy=

2
                                          ( 7) 

 

 

      The second constraint uses a priori information that the 

standard deviation of the noise n(x, y) is sigma 

      Thus we have one linear and one nonlinear constraint.   We 

arrive at the Euler-Lagrange equations from equation   

 

0= x/ x
2
+ uy

2
)+ y// x

2
+ uy

2
)- 1-𝜆2(u-uo)        (8) 

 

       The solution procedure uses a parabolic equation with time 

as an evolution parameter, or equivalently, the gradient descent 

method. This means that we solve 

ut= ux/ x
2
+uy

2
) + uy/ x

2
+uy

2
) –(u-uo),  

 

for  t> 0,  x,y∈       (9) 

 

ut= {(uxxuy
2
-2uxuyuxy+uyyux

2
 ) / (ux

2
+uy

2
)

3/2
 } - 𝜆(u-uo)                  

(10) 

 

      We have dropped the first constraint because it is 

automatically enforced by our evolution procedure if the mean of 

u(x, y, 0) is   the same as that of u0(x, y). 

      As t increases, we approach a denoised version of our image.   

We computeλ (t) by multiplying equation (9) by (u - u0) and    

integrating by parts over Ω.  If steady state has been reached,   

the left side of (9)   vanishes. We then have 

 

𝜆=1/
2

xxuy
2
-2uxuyuxy+uyyux

2
) / (ux

2
+uy

2
)

3/2
 } (u-uo) dx dy                                                                 

(11) 

 

      This gives us a dynamic value λ(t), which appears to 

converge   as t →∞.The theoretical justification for this approach 

comes from the fact that it is merely the gradient-projection 

method. 

 

IV. RESULTS 
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V. CONCLUSION AND DISCUSSIONS 

      This is a constrained optimization type of numerical 

algorithm for   removing noise from images. The total variation 

of the image is minimized subject to constraints involving the 

statistics of the noise. Traditional methods attempt to reduce/ 

remove the noise component  prior to further image processing 

operations. However, the same TV/L1 philosophy can be used to 

design hybrid algorithms combining de noising with other noise 

sensitive image processing tasks. 

      L2-norm based regularization, which is known to remove 

high frequency noises in the reconstructed images and make 

them appear smooth. The recovered contrast in the reconstructed 

image in these type of methods are typically dependent on the 

iterative nature of the method employed, in which the non-linear 

iterative technique is known to perform better in comparison to 

linear techniques. The usage of non-linear iterative techniques in 

the real-time, especially in dynamical imaging, becomes 

prohibitive due to the computational complexity associated with 

them. As shown in the figures, this new frame work along with 

the L1-norm based regularization can provide better robustness 

to noise and results in better contrast recovery compared to 

conventional L2-based techniques. The proposed L1-based 

technique is computationally efficient compared to its 

counterpart L2-based one.  

      L1-Minimization frame work can be applied in image 

reconstruction methods in diffuse optical tomography. Modern 

diffuse optical imaging systems are multi-modal in nature, where 

diffuse optical imaging is combined with traditional imaging 

modalities such as MRI, CT, and Ultrasound. A novel approach 

that can more effectively use the structural information provided 

by the traditional imaging modalities can be introduced, which is 

based on prior image constrained-L1 minimization scheme.  

 

REFERENCES 

[1] B.R. Frieden, Restoring with maximum likelihood andmaximum entropy, J. 
Opt. Soc. Am. 62 (1972) 511. 

[2] B.R. Hunt, The application of constrained least squares estimation to image 
restoration by digital computer,IEEE Trans. Comput. 22 (1973) 805. 

[3] Chan, T., Vese, L.: Active contours without edges. IEEE Trans. Imag. Proc. 
10, 266–277 (2001) 

[4] C.,,Xu, C., Li, C.G., Fox, M.D.: Level set evolution without re-
initialization: A new variational formulation. In: IEEE Conference on 
Computer Vision and Pattern Recognition (CVPR), vol. 1, pp. 430–436 
(2005) 

[5] L. Rudin, Images, numerical analysis of singularities and shock filters, 
Caltech, C.S. Dept. Report #TR:5250:87 (1987). 

[6] Li, C., Kao, C., Gore, J., Ding, Z.: Implicit active contours driven by local 
binary fitting energy. In: IEEE Conference on Computer Vision and Pattern 
Recognition (CVPR) (2007) 

[7] Pham, D., Prince, J.: Adaptive fuzzy segmentation of magnetic resonance 
images. IEEE Trans. Med. Imag. 18(9), 737–752 (1999) A Variational 
Level Set Approach to Segmentation and Bias Correction of Images. 

[8] S. Osher and L.I. Rudin, Feature oriented image enhancementusing shock 
filters, SIAM J. Num. Anal. 27(1990) 919. 

[9] Vese, L., Chan, T.: A multiphase level set framework for image 
segmentation using the mumford and shah model. Int‘l. J. Comp. Vis. 50, 
271–293 (2002) 

 

AUTHORS 

First Author – S.Y.Pattar MTech (PhD), Associate Professor, 

Dept. of Medical Electronics, B.M.S.College of Engg. 

Bangalore.-19, Email:sypmudgal@yahoo.com, Mobile: 

9448294811 

.  

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               165 

ISSN 2250-3153  

www.ijsrp.org 

Phytochemical analysis of leaf callus of Bacopa 

MonnieriL 

Sunil Kumar Singh 

 
Dept. of Biotechnology, Sathyabama University, Chennai - 600119, TN, India 

 
    Abstract- Bacopa  monnieri  L.  (family  Scrophulariaceae)  is  

a  traditional  medicinal  plant  in  India, commonly  known   as 

―brahmi‖. Used for different diseases such as- nervous disorder, 

respiratory problem, leprosy, splenomegaly, skin disease etc. In 

the  present study,  the ethanolic and aqueous extract  of  the  leaf  

callus  of  Bacopa monnieri  was  investigated  for  its  

phytochemical analysis by  modified  Kirby-Bauer  diffusion  

method.The finding of this study revealedthat the extract of the 

leaf callus of Bacopa monnieri revealed the presence of 

Tannins,flavonoids, glycosides, terpenoids, saponins, and 

steroids and absence of Anthroquione,Phenolic etc. 

 

    Index Terms- Phytochemical analysis, leaf callus extract, 

Bacopa monnieri 

 

I. INTRODUCTION 

lant tissue culture is the process of small pieces of living 

tissues (explants) isolated from a plant and grown aseptically 

for indefinite periods on a semi defined or defined nutrient 

medium (Ignacimuthu, 1997). It is considered in wide sense 

which comprises the various culture methods of plant organs, 

tissues which facilitates experimental approach with a large 

objective of developmental biology and crop modification. It 

provides new possibilities for in vitro propagation and 

manipulation of plants and also recognized as anefficient tool for 

rapid clonal propagation (Negrutiuet al., 1984). Murashige and 

Skoog‘s medium is commonly used for plant tissue culture 

studies (Murashige&Skoog‘s, 1962). Hence, the present study is 

justifiably planned to propagate the valuable medicinal plant 

Bacopa monnieri L. in in vitro condition with various 

combinations/ concentrations of plant growth regulators, and 

transplant the plants from laboratory in to field condition.  

       According to world health organization (WHO), more than 

80% of the world‘s population relies on traditional medicines for 

their primary health care needs. The medicinal value ofplants lies 

in some chemical substances that produce a definite physiologic 

action on the human body.  The  most  important  of  these  

bioactive  compounds  of  plants  are  alkaloids, flavonoids,  

tannins  and  phenolic  compounds.  Knowledge of the chemical 

constituents of plants is desirable, not only for the discovery of  

therapeutic  agents,  but  also  because  such  information  may  

be  of  value  in  disclosing new  sources  of  such  economic  

materials  as  tannins,  oils,  gums,  precursors  for  the synthesis  

of  complex  chemical  substances.  In  addition,  the  knowledge  

of  the  chemical constituents  of  plants  would  further  be  

valuable  in  discovering  the  actual  value  of folkloric  remedies  

(Mojab,  Kamalinejad,  Ghaderi  and  Vahidipour,  2003).  

Chemically constituents may be  therapeutically active  or  

inactive.  The  ones  which  are  active  are called  active  

constituents  and  the  inactive  ones  are  called  inert  chemical  

constituents (Iyengar, 1995).  

       Bacopa monnieriLinn.Is a prostate, creeping, juicy, 

succulent, glabrous herb that branches profusely, found in wet 

places, damp or marshy areas near the border of the ponds, water 

cannels, wells, irrigated fieldsetc.  [Chopra,R N, Nayer1992] The 

plant is reported to contain tetracyclic triterpenoids, saponins, 

bacosides A and B [Chatterjee, N, Rastogi,1965], phytosterols, 

hersaponin  [Sastry MS, Dhalla N S and Malhotra 1959], 

flavonoids  viz.  luteolin-7-glucoside, glucoronyl-7-apigenin.  It  

is  a  valuable  nervine  tonic for  curing memory  loss  

[Anonymous1997,],  mental  stress  [Handa,1994],  and  anxiety  

[Singh RH Singh L 1980].  It is used for controllingasthma, 

rheumatism, hoarseness and fever. Also it is used in generalized 

weakness, lethargy, fatigue and exhaustion [Jayaram S 1993]. 

       Iterature survey showed that much work has not been 

reported from leaf callus. So here in the present  study  we  have  

initiated  and  developed  the  callus  on  the  leaf  of  plant  

Bacopa  monnieri and  then  evaluated  the  phytochemical 

analysis of ethanolic and aqueous extract  of  leaf  callus  of  

Bacopa monnieriL. 

 

II. MATERIALS AND METHODS  

       Bacopa monnieri L. plant was collected from nursery. The 

collected plant was kept under green house condition in 

Sathyabama University chennaifor further study. The leaf callus  

of  Bacopa  monnieri  was  initiated  on  M  S  medium 

supplemented  with  BAP(0.5)+NAA (1.0,2.0mg/l), 2,4-

D(2.0)+BAP(0.5,1.0mg/l) Finally,  leaf  callus  was successfully  

maintained  on  M  S  medium  supplemented 2,4-D (1.0)+ BAP 

(0.5mg/l) 

 

III. PREPARATION OF PLANT EXTRACT  

       The ethanolic and aqueous extract of the leaf callus was 

prepared by heating the samples (5g) in ethanol and (5g) 

inaqueous at 100°C on water bath.  The  extract  was  filtered  

and  the  filtrate  was  evaporated  to  dryness.  The dried extract 

was stored till the time of the study. 

       One gram of sample was weighed and dissolved with 10ml 

various solvent (ethanol and aqueous). Then the sample was 

allowed to stay overnight for 24 hours. After overnight 

incubation the sample was filtered by Whatmann filter paper and 

the filtrate was centrifuged at 25,000 rpm   for 10 mins and the 

supernatant was used for phytochemical screening. 

P  
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IV. PHYTOCHEMICAL STUDY  

       Preliminary phytochemical screening was performed 

[Harborne1988].  The presenceof phytoconstituentssuch as 

Tannins,SaponinsPhenolic, Terpenoids, Steroids, Phytosterol 

Anthraquinone, Glycosides Flavonoid‘swere confirmed by the 

following procedure. 

 

1. TEST FOR TANNINS 

       About 2ml of filtered extract was taken in a test tube and 

2ml of ferric chloride added. The presence of blue-black 

coloured precipitate indicates the presence of tannins. 

2. TEST FOR SAPONINS 

       To 0.5 ml of extract was added 5ml of distilled water in a 

test tube. The solution was shaken vigorously and observed for 

stable persistent forth. 

3. TEST FOR TERPENOIDS (salkowski test) 

        To 0.5 ml each of the extract was added 2ml of chloroform. 

Concentrated Sulphuric acid 3ml was carefully added to form a 

layer. A reddish brown colouration of the interface indicates the 

presence of terpenoids. 

4. TEST FOR CARDIAC GLYCOSIDES 

       To 2ml of extract 1ml of glacial acetic acid containing one 

drop of ferric chloride solution. This was underlayed with 1ml of 

sulphuric acid. A brown ring at the interface indicated the 

presence of a deoxysugar characteristic of cardenolides.A violet 

ring may appear below the brown ring, while in theacetic acid 

layer a greenish ring may form just above the brown ring and 

gradually spread throughout this layer. 

5. TEST FOR ANTHRAQUINONE 

       0.5ml of the extract was boiled with 10ml of sulphuric acid 

and filtered while hot. The filtrate was shaken with 5ml of 

chloroform. The chloroform layer was pipette in to another test 

tube observed for colour changes. 

6. TEST FOR FLAVONOIDS 

       Dilute ammonia 5ml was added to the extract. Concentration 

sulphuric acid 1ml was added. A yellow colouration that 

disappears on standing indicates the presence. 

7. TEST FOR STEROIDS 

       To 1ml extract 10ml of chloroform was added.10ml of 

concentrated sulphuric acid was added carefully to form coloured 

layer. Upper layer turns red.sulpuric acid layer forms yellow with 

green fluorescence, indicates the presence of steroids. 

8. TEST FOR PHYTOSTEROL 

       1ml of extract was dissolved in 10ml of chloroform and 

10ml concentrated sulphuric acid along the side of the test tube. 

Brown ring indicates presence of phytosterol. 

9. TEST FOR PHENOLIC 

       2ml of extract 1ml ferric chloride was added, a blue or green 

colour indicates presence of phenolic.       

 

V. RESULTAND DISCUSSION 

       Bacopa monnieri L.  (family  Scrophulariaceae)  is  a  

traditional  medicinal  plant  in  India, commonly  known   as ― 

brahmi‖. Used for different diseases such as- nervous disorder, 

respiratory problem, leprosy, splenomegaly, skin disease etc.The 

preliminary phytochemical studies received pronounced 

importance, because the crude drugs possess varied composition 

of secondary metabolites [11].  In the present study preliminary  

phytochemical  tests  on  the  leaf  callus ethanolic and aqueous   

extract  revealed  the  presence  or absence ofTannins, Saponins 

Phenolic, Terpenoids, Steroids, Phytosterol,Anthraquinone, 

Glycosides Flavonoid‘s(given tab-1) 

 

 

Tab-1 

Preliminary phytochemical screening of callus extraction of Bacopa monnieri. 

 

Sl No.  Phytochemical(Test)      Ethanol     Aqueous 

1. Tannins          +            + 

 2. Saponins          +            + 

   3. Terpenoids          +            + 

   4. Glycosides          _            + 

   5. Anthroquione          _            _ 

   6. Flavanoids          +            _ 

   7. Steroids          +            + 

   8. Phytosterol          +            + 

   9. Phenolic          _            _ 

 

+ve Presenceof phytochemical.                 

- VeAbsence of phytochemical. 

 

VI. CONCLUSIONS  

The ethanolicand aqueous extracts of the studied  leaf callus of 

Bacopa monnieri L. contained  many  bioactive 

chemicalconstituents includingTannins, Saponins, Terpenoids, 

Steroids, Phytosterol,  Anthraquinone, Glycosides Flavonoid‘s 

etc. 
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Abstract- Grounding forms an inseparable part of all 

electronic and electrical designs, from circuit through system 

up to installation design.  All the ground pins of the system 

should be tied to the analog ground plane, separated from the 

system‘s digital logic ground, to achieve optimum 

performance in a mixed mode circuit.  The ESD indirect 

discharge test is carried out to predict the effect of ESD on 

data in a mixed mode circuit when the analog and digital 

grounds are common and separate.  The Indirect discharge is 

done for different voltages and distances.  The susceptibility 

of a circuit to ESD can be greatly reduced by properly 

grounding it which is observed in the mixed mode circuit.  In 

the mixed mode circuit the data is affected more by the ESD 

transients based on the discharge voltage given when the 

analog and digital grounds are common than when compared 

with the grounds being separate. 
 
Index Terms- Grounding, Indirect ESD, Mixed mode circuit, 

Analog ground, Digital Ground. 

 

I. Introduction 
        The analog nature of our physical world and the growing 

need for digital signal processing motivates us to design 

circuits which process both analog and digital signals.  As a 

fact of life, digital circuitry is noisy. Saturating logic, such as 

TTL and CMOS, draws large, fast current spikes from its 

supply during switching. However, logic stages, with 

hundreds of millivolts (or more) of noise immunity, usually 

have little need for high levels of supply decoupling.  On the 

other hand, analog circuitry is quite vulnerable to noise on 

both power supply rails and grounds. So, it is very sensible to 

separate analog and digital circuitry, to prevent digital noise 

from corrupting the analog performance. Such separation 

involves separation of both ground returns and power rails, 

which is a requirement in a mixed signal system.  

Nevertheless, if a mixed signal system is to deliver full 

performance capability, it is often essential to have separate 

analog and digital grounds, and separate power supplies [1-7]. 

      All noisy digital currents flow through the digital power 

supply to the digital ground plane and back to the digital 

supply; they are isolated from the sensitive analog portion of 

the board. The system star ground occurs where the analog 

and digital ground planes are joined together at the mixed 

signal device. In a circuit that has both analog and digital 

circuits, the grounds are usually kept separate to avoid 

coupling digital signals into the analog circuits.  Both analog 

and digital ground planes should be tied to the ―system‖ 

ground as near to the power supplies as possible. This helps to 

prevent dynamic digital ground currents from modulating the 

analog ground through common impedance to power ground.  

For signals that communicate between parts of the equipment 

or system, the grounding scheme must provide a common 

reference with minimum ground shift (low common mode 

noise) between system parts. 

      There are four important circuit characteristics to be 

considered during the design of ground system: 

 Frequency of signal: digital signal is broadband 

 Effective impedance of a path: not the resistance 

 Current amplitude: the voltage drop is proportional to 

the signal current 

 Noise voltage threshold: the noise level that a circuit 

can withstand or generate 

The PCB should consist of separate analog and digital power 

and ground planes.  Splitting of the plane is intended to 

prevent the digital currents from flowing in the analog section 

of the ground plane [8-10]. 

      Indirect discharge on the horizontal coupling 

plane (HCP) is performed [11,12].  The ESD 

indirect discharge test was carried out to verify the 

ESD immunities of the mixed mode circuit.  A 

comparative study of the effect of ESD on the data 

in a mixed mode circuit, when the digital and 

analog grounds are common or separate, is carried 

out.  The Indirect discharge is done for different 

voltages and distances. The work discusses the 

effect of ESD on data in a mixed mode circuit when 

the analog and digital grounds are common and 

separate. 

 

II. CIRCUIT AND ITS OPERATION 

        The circuit shown in Figure 1 consists of a 555 

timer working as an astable multivibrator (NE555) 

and an op amp (µA 741) designed to function as an 

inverting amplifier with unity gain. This circuit 

consists of both the analog and digital design, hence 

the name mixed mode circuit. 

   The astable multivibrator is used to produce a 

clock frequency of 62.5 KHz to 118 KHz.  This 

clock is given as the input to the inverting amplifier 

which produces the inverted data. The grounding 

reference required by the astable multivibrator is 

given by connecting to the earth potential and the 

grounding reference required by inverting amplifier 

is given by connecting to the power supply 

common ground.  The experiment has been 
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conducted to analyse the effect of indirect ESD by 

shorting the analog and digital grounds and by 

connecting them separately. 

 

  

 

 

 

 

 

 

 

 

 

Figure 1: The Mixed Mode circuit 

III. EFFECT OF INDIRECT ESD 

       The initial output of the clock and the data is 

shown in Figure 2. The waveform at the bottom 

represents the serial data from the inverting 

amplifier and the waveform at the top represents the 

clock from the astable multivibrator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: The initial output of clock and data 

A. Discharge to the right side of the circuit with common       

analog and digital grounds 

       A discharge of 4kV at a distance of 0.7m from 

the circuit is given and the observed transient 

voltage of the data is 13V and the transient inverts 

the data for about 14 µs when the threshold is set at 

data low. Here the transient occurred when the data 

bit is high and the clock being low is hardly 

affected as shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Output after a discharge of 4kV at a distance of 0.7m 

  The transient voltage of around 10V at the data 

for duration of 8 µs is observed when a discharge 

voltage of 8kV is applied at a distance of 0.7m from 

the circuit as shown in the Figure 4.  Here the 

transient occurred when data bit is at low.  A spike 

of 8V in the clock output is also seen. The threshold 

is set at a data low. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Output after a discharge of 8kV at a distance of 0.7m 

   

      When a discharge voltage of 15kV is applied at 

a distance of 0.7 m the data is affected with a 

transient of 12V which lasts for 20 µs and the clock 

being low is hardly affected as shown in Figure 5. 

The threshold is set at a data high and the transient 

occurs when the data bit is high. 
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Figure 5: Output after a discharge of 15kV at a distance of 0.7m 

 

B. Discharge to the left of the circuit with common analog 

and digital grounds 

      Upon a discharge of 4kV at distance of 0.9m, 

the data is affected with a transient whose 

magnitude is around 12.5V and the duration is 8 µs 

and the clock at high is affected with a transient of 

magnitude 6V as shown in Figure 6.  The threshold 

is set at a data high. 

  A discharge of 8kV at a distance of 0.9m from 

the circuit is given and the observed transient 

voltage of the data is 11.5V and the transient exists 

for about 16 µs when the threshold is set at data 

high and the transient in the clock at low is 6V as 

shown in Figure 7. 

 

 

 

 

 

 

 
Figure 6: Output after a discharge of 4kV at a distance of 0.9m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 7: Output after a discharge of 8kV at a distance of 0.9m 

 

C. Discharge to the circuit by separating the analog and 

digital ground 

The digital ground is connected to the earth point 

and the analog ground is connected to the common 

power ground.  When the discharge voltage is 4kV, 

8kV or 12kV the clock is affected with a transient 

of 8V which lasts for 10 µs and the data is hardly 

affected as shown in Figures 8, 9 and 10 

irrespective of the distance. The threshold is set at a 

data high. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 8: Output after a discharge of 4kV 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Output after a discharge of 8kV  
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Figure 10: Output after a discharge of 12kV 

IV. CONCLUSIONS 

       In the mixed mode circuit the data is affected more by 

transients of various voltages based on the discharge voltage 

given when the analog and digital grounds are common than 

when compared to the grounds being separate. The clock is 

affected in the same way whether the two grounds are separate 

or common since the clock forms the initial part of the circuit.  

The ESD effect on clock for this circuit does not depend on 

the grounds being common or separate.  The analog ground is 

for the inverting amplifier circuit.  The data which is the 

output of the inverting amplifier is less affected when the 

analog and digital grounds are separate.  This reiterates the 

fact that when the analog and digital grounds are separate the 

high frequency return paths from the digital section (astable 

multivibrator circuit) do not reach the analog ground and 

affect the data.  Also the analog signals are more sensitive to 

noise. In conclusion, in the mixed mode circuit the data is 

affected more by transients of various voltages based on the 

discharge voltage given when the analog and digital grounds 

are common than when compared to the grounds being 

separate. 

REFERENCES 

1. Hirokazu Hayashi, Toshikazu Kuroda, Katsuhiro Kato, Koichi 
Fukuda, Shunsuke Baba, and Yasuhiro Fukuda, ―ESD Protection 

Design Using a Mixed-Mode Simulation for Advanced Devices‖, 

2004 EOS/ESD Symposium 
2. Hirokazu Hayashi, Toshikazu Kuroda, Katsuhiro Kato, Koichi 

Fukuda, Shunsuke Baba, and Yasuhiro Fukuda, "ESD Protection 

Design Optimization Using a Mixed-Mode Simulationand Its 
Impact on ESD Protection Design of Power Bus Line Resistance", 

2005 International Conference on Simulation of Semiconductor 

Processes and Devices (SISPAD 2005), Sept. 2005, Tokyo, Japan. 

Axelrad, A. Shibkov, ―Mixed-Mode Circuit-Device 

simulation of ESD Protection Circuits with 

Feedback Triggering‖, Extended Abstracts of the 

2004 International Conference on Solid State 

Devices and Materials, Tokyo, 2004, pp. 390-391 
3. A.Z. Wang, H.G. Feng, K. Gong, R.Y. Zhan, J. Stine, ―On-chip 

ESD protection design for integrated circuits: an overview for IC 
designers‖, Microelectronics Journal 32 (2001) pp. 733-747. 

4. H.G. Feng, K. Gong, A.Z. wang, ―A novel on-chip electrostatic 

discharge protection design for RF ICs‖, Microelectronics Journal 
32 (2001) pp. 189-195. 

5. Sharad Saxena, Patrick D. Mc Namara, Andrei Shibkov, Valery 

Axelrad and Carlo Guardiani, "Circuit-Device Codesign for High 
Performance Mixed-Signal Technologies," SISPAD 2000, Sept. 

2000, Seattle, WA, USA 

6. A.Balasinski, L.Karklin, and V.Axelrad, "An Integrated 
Simulation Scheme to Ensure Design Shrinkability for sub-100 

Nanometer     Technologies," Mixed Design of Integrated Circuits 

and Systems,    MIXDES2001, Zakopane, Poland, June 21-23, 
2001 

7. J Curtis, ―Rethinking the Role of Power and Return Planes‖,     

Conformity  Vol 4, No 5, May 1999. 
8. T P Jarvis & I R Marriott, ―Improving the RF Immunity of 

Sensitive    Analogue Electronics‖, EMC Journal. February 1997. 

9. M K Armstrong, ―PCB design techniques for lowest-cost EMC   
compliance: part 1‖, Electronics & Communications Engineering  

Journal Vol 11 No 4. IEE, August 1999. 

10. Robert Ashton, ON Semiconductor ―Reliability of IEC 61000-4-2  
testing on components‖, EE Times Design article, 8/10/2008. 

11. Robert Ashton, ―System level ESD Testing-The Test setup‖, 

Challenges in testing, Conformity, December 2007, pp 34-40. 
 

AUTHORS 

First Author – Rajashree Narendra, BE (ECE), MS, (PhD) 

Professor and Head, Department of Telecommunication, 

BNM Institute of Technology, Bangalore, India 

rajashree.narendra@gmail.com 

Second Author – M. L. Sudheer, BE(Elec), ME, PhD 

Professor, Department of Electronics and Communication, 

UVCE, Bangalore, India 

mlsudheer@indiatimes.com 

Third Author – D. C. Pande, BSc, MSc, PhD 

Scientist H, Head, EMI/EMC Group 

LRDE, Bangalore, India 

pande.dc@gmail.com 

Correspondence Author –Rajashree Narendra 

rajashree.narendra@gmail.com 

bnmit.te@gmail.com 

(91) 9844446824 
 

 
 

 

mailto:rajashree.narendra@gmail.com
mailto:mlsudheer@indiatimes.com
mailto:pande.dc@gmail.com
mailto:rajashree.narendra@gmail.com
mailto:bnmit.te@gmail.com


International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               172 

ISSN 2250-3153  

www.ijsrp.org 

Strategy and Repositioning the Brand McDonald‘s in 

India 

Sameer, Sharanbir Kaur 

 
    Abstract- Despite global slowdown, Indian economy is 

resurgent and offers fresh opportunities as well as challenges to 

global players. McDonald‘s still treats the Indian market as one 

of their young markets although what they have achieved in 15 

years here, it would usually take them 25 to 30 years in another 

market. McDonald‘s philosophy of Quality, Service, Cleanliness 

and Value (QSC&V) is the guiding force behind its stellar 

service to the customers. However there is still a huge potential 

in the Indian food market that remains untapped in terms of 

family restaurants, quick service restaurants and breakfast 

eateries. Coming in the wake of these, their rebranding effort 

requires much more than a mere change of the logo or signage. 

There is a need to critically evaluate the right marketing mix. The 

article is focused upon assessing the marketing efforts in India in 

terms of positioning of McDonald‘s. 

 

    Index Terms- Rebranding, Repositioning, Demography, 

Marketing Mix 

 

I. FAST FOOD INDUSTRY IN INDIA 

he Indian fast food industry has evolved over time and 

always has been in line with the needs of people of all ages 

and segments. There are enterprises which scale from one room 

outlet to a chain having hundreds of outlets like McDonalds in 

India. 

       As per new research report ―Indian Fast Food Market 

Analysis‖, India is blessed with one of the fastest growing fast 

food markets in the world. The Indian fast food market is 

growing at an annual growth rate of 30-35%. Almost all big fast 

food brands of the world have succeeded in making their 

presence felt in the country and most of them posting an 

appreciable growth. Although the market has witnessed robust 

growth in the past couple of years, it remains largely under 

penetrated and concentrated in the metropolitan cities. However, 

there is large room for growth in tier-II cities, tier-III cities which 

are mostly untapped. Therefore, the future of Indian fast food 

industry lies in masses that live in tier-II and tier-III cities. 

       In 2013, the global fast food market is forecasted to have a 

value of $200 billion, an increase of 29.3% and a volume of 94.7 

billion transactions, an increase of 10.4% since 2008. 

       The consumer spending on processed food has increased at 

an average rate of 7.6 per cent annually from 2008 to 2010 and 

this is expected to rise at an average of around 8.6 per cent until 

2012, according to a report by Assocham. 

       Almost all big fast food brands of the world have succeeded 

in making their presence felt in the country and most of them are 

posting appreciable growth. 

       It is estimated through the Euromonitor International and 

Credit Suisse Emerging Consumer Survey, that the average 

Indian spends just $ 11 as compared to his Chinese counterpart 

who would ideally spend $ 20 on fast food. Yet , if we see the 

Indian spending on food in totality , they spend 23 % of their 

earnings on the same while the Chinese spending is 20 %. So, the 

inference that can be drawn is that owing to the eating pattern of 

Indians they prefer to eat at home and would spend on cooking 

ingredients over fast food. However, this does not spell good 

news for the industry. It is set to witness the entry of new fast 

food players that plan to hit the Indian market with a vengeance 

with international giants like Dunkin Donuts and Starbucks being 

amongst them. 

 

II. THE COMPETITION 

People prefer fast food because it's cheap, easy to prepare, and 

heavily promoted. India is a developing country with 2 percent of 

organized and 98 percent of unorganized sector. So most of the 

fast foods that came into Indian market as India has a high 

growth in every sector. Major players in fast food in India are:  

 

McDonald‘s KFC Pizza 

Hut 

Dominos Café 

Coffee 

Day 

Barista 

 

       More than 75% of McDonald's restaurants worldwide are 

owned and operated by independent locals.  

       McDonald‘s product line in India is almost similar to other 

burger chains with a dominant Indian flavour. Perhaps, it would 

be correct to say that their only similarity with their foreign 

outlets is that they have French Fries and still use buns. 

Examining the immense Indianzation they have attempted in 

their menu here it wouldn‘t be surprising to see Indian Chapatis 

in place of buns. Their current offerings reflect the same. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T 
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Table I : Present Menu for McDonald‘s India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. BUSINESS MODEL 

          The Business Model of McDonald‘s is a franchise-based model coupled with strong corporate branding. The focus is on the 

branding of McDonald‘s as a globally accepted service provider with strong customer perception about: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Menu 

Ranges 

Burgers and 

other Bites 

 

 

 Desserts Beverages 

Spicy 

Delights 

McSpicyPaneer Big Spicy 

Paneer 

Wrap  

    

ExtraValue 

Meals 

Chicken 

McNuggets 

Meal 

Filet O Fish 

Meal  

Maharaja Mac 

Meal 

McVeggie 

/McChicken 

Meal 

  

Happy 

Price 

Menu 

McAloo Tikki Soft Serve 

(Strawberry 

/Chocolate) 

Veg Pizza 

McPuff 

Chicken 

McGrill 

McSwirl Iced tea/ 

Cold 

Coffee 

Breakfast 

Menu 

Sausage 

McMuffin with 

egg 

Veg 

Supreme 

Veg McMuffin Sausage 

McMuffin 

Pancakes Minute 

Maid 

Pulpy 

Orange/ 

Cappucino/ 

Tea 

Favourites French Fries Filet O Fish Chicken 

Maharaja Mac 

McChicken/ 

McVeggie 

McFlurry  

Happy 

Meals 

McAloo Tikki 

Meal 

McChicken 

meal 

Chicken 

McGrill Meal 

McVeggie 

Meal 

  

Source: McDonaldsIndia.com 
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Happy Employees means Happy Customers - 
 

 

 

 

        McDonald‘s realized very early in their business that in 

order to achieve happiness amongst customers;the possible route 

is through happy, motivated and committed employees.  In 

accordance with this they played on the customer first strategy. 

Even in India, their efforts clearly indicated that they were keen 

to understand the Indian consumer. Hence they adapted 

themselves to tickle the taste buds of their Indian customers to 

become a brand that enjoys a very high brandrecall. 

        Therefore they focused on internal as well as external 

marketing.The level of importance has changed to be in the 

following order (the most important people arenow at the top). 

 

       Corporate Branding - The marketers are shifting the 

branding efforts from their product brands to a more holistic 

corporate branding .The reason for the shift can be traced to the 

belief that, it is the corporate image that carries a great impact on 

the buyers who are more aware and more exposed to media 

coverage on various issues be it environmental responsibility, 

being corporate social responsibility or be it responsibility 

towards health of future generation. 

       McDonald‘s describe a corporate branding framework that is 

based on three elements:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          McDonald‘s Efforts of repositioning its Brand-Recently,            

McDonald's management has decided to change itsstrategies. 

They now want to provide not only a place to sit and eat but also 

an experience that can be enjoyed by their customers.  

 

 

 

 

       The recent McDonald‘s rebranding strategy is a part of this 

thought and vision. McDonald‘s road to success has not always 

been rosy. They have been at the receiving end of the media‘s 

onslaught. There was a huge uproar in US after media exposure 

against McDonald‘s unhealthy menu that was affecting the 

nation and leading it to a generation suffering from obesity and 

heart diseases among many more ailments.  

       There were employment issues internally which showed that 

they did not treat their workers well. Hence they assessed their 

strategies again and came up with new objectives that 

strengthened their previous aims and gave a new direction to 

them as well. 

 

 

 

 

 

 

 

 

Figure 1: The Service Marketing Triangle 

Zeithaml and Bitner (1996 ) 

Figure 3: Corporate Branding 

Source: Hatch and Schultz (2003)), ―Bringing the 

Corporation into Corporate Branding‖, European Journal of 

Marketing,  

Figure 2: McDonald‘s Service Pyramid 
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McDonald‘s Marketing Efforts Over the Years –  

 
 

       Proactive Rebranding – A Proactive strategy includes a 

new line of business or market that does not conform to the 

existing brand identity. When McDonald‘s once referred to itself 

as Mickey D‘s to target kids in a commercial, it had just coined a 

new way of catering to an audience separate from its traditional 

family audience.  

       Objectives of McDonald's Repositioning Strategy- 

McDonald's, the promise of American fast food anywhere in the 

world, has had to rethink and reposition its brand offerings in 

different countries. While some basic elements like Ronald were 

left in place the menu underwent an overhaul. For example, in 

India, the menu has no beef dishes since it is not considered 

religiously correct to eat cow‘s meat: there is the very popular 

McAlooTikki, a potato-based patty in burger buns; the Big Mac 

is replaced by the Maharaja Mac, the Big Mac in chicken; there 

is also the paneer (cottage cheese) McVeggie burger.  

       The Italian McDonald's has a special coffee spot. To 

celebrate its 20th anniversary in China, McDonald's rebranded 

under the "Make Room for Happiness" campaign. They had all 

you want coffee refills; Wi-Fi and a more modern restaurant 

design were unveiled. This was done exclusively for China, 

where McDonald's positioned itself as a place to relax away from 

the high demands of the average Chinese‘s life. Its "I'm Lovin' 

It" slogan made way for "Make Room for Happiness," and 

McDonald's became the place where the stressed young Chinese 

can spend quality time rejuvenating after working for long hours. 

The result was an 18% increase in sales, and an increasing legion 

of fans that is fueling McDonald's' growth in China. 

 

       McDonald‘s Changing Markets Changing Strategies 

Decades after its launch, the Big Mac is changing colours, 

literally. The world's largest fast-food chain is letting go of its 

familiar red-and-yellow colours for more muted tones as it goes 

for its biggest and costliest revamp in the country, in line with its 

global strategy of attracting more adults.For the next generation 

of consumers McDonald‘s plans to cultivate a very different 

image from its existing one. After revamping 280 stores in 

various markets last year, McDonald's is now opting for the 

Tampa model and will spread that design to upwards of 800 

locations this year — roughly triple what it did last year. The 

company is donning a new look when India is on its way of 

becoming a global hotspot for food retailers, with chains like 

Starbucks, Burger King planning to enter the country.Some 

McRemodel highlights include : 

 

       •Redoing roofs - The bright red roofs that have topped 

McDonald's for several decades are getting the heave, replaced 

with flatter, more conventional roofs. 

       •Muting paint - The neon yellows and reds common to the 

interiors and exteriors are becoming history, replaced with much 

more subtle oranges, reds, yellows and even greens. 

       •Updating chairs - Those industrial steel chairs are giving 

way to wooden chairs, colorful stools and, in some cases, vinyl-

covered chairs that resemble leather. Some stores will have larger 

lounge chairs similar to the kind you might expect to find in a 

coffee shop. 

       •Doubling drive-through - To ease lines inside and outside 

stores, many locations are adding second drive-through windows 

to speed up service. 

       •Splashing colour - McDonald's hasn't junked it's familiar 

red and yellow colors altogether, but it is making them far less 

obvious. Instead of filling the restaurants with them, it's 

splashing bright yellow and red here and there for effect. 

       •Dividing dining areas - The sea of tables and chairs is 

history in the remodelled stores. The new dining rooms are 

divided into separate eating zones for larger groups, eat-and-run 

customers and folks who want to stay and lounge. 

       •Adding flat-screens TVs - Large, flat-screen TVs — some 

playing contemporary music — are showing up in many 

locations, though fewer than half of the remodelled stores will 

display them. 

       The new design makes the customer feel more comfortable 

and at leisure to enjoy their surroundings. This offers to 

McDonald‘s two key opportunities- firstly, to shift to another 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               176 

ISSN 2250-3153  

www.ijsrp.org 

customer base with high spending power and then to broaden 

their menu with offerings at a higher price point. 

 

       Risks Involved - When a global organization like 

McDonalds is going in for rebranding, a lot of financing is 

involved and the global impact is huge. Though the step taken by 

the managers of McDonalds is well calculated but speculations 

are on till the time it doesn‘t fair well in the market and most 

importantly to the customers. This kind of rebranding in the 

Indian Food Industry can help change the image of McDonald‘s 

completely like in the case of Pizza Hut, which has become a 

part of fine dining segment, which it was not earlier. The Indian 

consumer is considered to be loyal but still the risks involved are 

high. 

1. A trade-off between what is expected from a 

company and what a company has to gain from the 

consumers -  

       One can see that one facet raises the scale while the other 

weighs it down making it a tough task. In order to sustain the 

balance, it requires big investments which will surely add to the 

costs incurred in the rebranding. If the rebranding falls flat, it 

will result in a major profit decline.  

2. Store positioning -  

       McDonald‘s needs to have the most current information to 

determine if present outlets are cannibalizing each other‘s 

business. To achieve this McDonald‘s team willneed 

comprehensive, demographic data of India along with both theirs 

and competitors‘ outlets. 

 

IV. CONCLUSION 

       The task is mammoth as McDonald‘s tries to keep up in the 

race for a piece of the great Indian pie . As per Forbes , 

McDonald‘s India operations contribute 30 % to their sales 

which is a considerable share. It might become imperative to 

create a Point of Difference to fight it out in the Indian market as 

all fast food brands have modelled themselves on local flavours 

now , the latest being KFC with its ‗Streetwise‘ menu. While 

McDonald‘s does have the edge with its excellent supply chain 

and distribution network the customer ultimately does become 

the king with low brand loyalty in this category being the 

generalisation . The rebranding effort on their part seeks to bring 

in a new flavour to their brand offering but what remains to be 

seen is whether they are still able to strike a chord with the 

customer. 
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    Abstract- Autism is widely regarded to be the most severe of 

the childhood psychiatric conditions. It is a developmental 

disorder and is diagnosed on the basis of abnormal social 

development, abnormal communicative development, and the 

presence of narrow, restricted interests and repetitive activity, 

along with limited imaginative ability. The symptoms are usually 

evident by the age of three years. All the levels of IQ can occur 

in autism, but there is significant mental retardation in some 

three-quarters of the cases. The present study was to compare the 

Level of Intelligence, Social Quotient, Communication 

Impairments and Activity level among male and female children 

with Autism Spectrum Disorders (ASD) and the following results 

are drawn. There is no significant difference in social quotient, 

activity level and non-verbal communication between male and 

female children with Autism Spectrum Disorders. Male children 

were found to have better level of intelligence and verbal 

communication compared with female counterparts. Results 

discussed in detail. 

 

 

    Index Terms- Intelligence, Social Quotient, Communication 

Impairments, Autism Spectrum Disorder 

 

I. INTRODUCTION 

utism is widely regarded to be the most severe of the 

childhood psychiatric conditions (Frith, 1989; Baron-Cohen 

and Bolton, 1993). It is diagnosed on the basis of abnormal social 

development, abnormal communicative development, and the 

presence of narrow, restricted interests, and repetitive activity, 

along with limited imaginative ability (DSM-4, 1994). Such 

children fail to become social, instead remaining on the periphery 

of any social group, and becoming absorbed in repetitive 

interests and activities, such as collecting unusual objects or 

facts. It is a tragedy for their families who work tirelessly to 

attempt to engage with and socialize their child, mostly with very 

limited results.  

       It is a confusing disorder because it presents itself in unique 

ways in each affected individual. Some children with autism may 

show severe cognitive impairment, whereas others may show 

incredible skills in math, memory, or art, but are severely lacking 

in socials skills. Some individuals cannot speak, whereas others 

are verbal, although their speech may lack meaning to those 

around them. Many individuals with autism insist on sameness in 

their environment, exhibit repetitive behaviours such as rocking, 

engage in routinized, unimaginative play, and seem to be aloof or 

unaware of their environment and the people in it. (Gerlach, 

E.K., 1996).  

       Although the degrees of severities vary greatly from 

individual to individual, one common thread among those with 

autism is the impairment of communication skills in a social 

context. Lack of eye contact, rigid or concrete thinking, difficulty 

in processing information, sensory problems, anxiety, and 

echolalic speech are just a few of the factors that interfere with 

an individual‘s ability to create reciprocal social interactions.  

 

Prevalence Rate  
       Family studies have shown that first degree relatives of 

people with autism have a raised risk of autism, compared to 

population baseline levels (Folstein and Rutter, 1988). For 

example, whilst estimates of autism in the general population 

range from 1 in 2500, to 1 in 1000 (Wing and Gould, 1979), the 

sib risk rate in families with a child with autism is 3%. This is 

50- 100 times higher than the population baseline rate. Such 

family data could imply an environmental or hereditary cause. 

However, twin studies implicate a genetic aetiology more 

persuasively. The concordance rate for autism among 

monozygotic (MZ) twins is 36%, whilst the concordance rate 

among dizygotic (DZ) twins is no higher than the sib risk rate 

(Folstein and Rutter, 1988; Bolton and Rutter, 1990). Steffenberg 

et al (Steffenberg et al, 1989) found an even stronger difference 

between MZ and DZ concordance rates (91% vs 0%). Whilst 

such twin studies are not watertight evidence for hereditary 

factors, they are strongly suggestive of it. In most cases, 

development is abnormal from infancy and, with only few 

exceptions, the condition becomes manifest during the first 5 

years of life.  

 

Cognitive Profile  
       Regarding the cognitive profile of children with autism, 

consistent strengths and weaknesses have been reported and 

replicated. Frith (1989) puts this in the following terms: the 

normal child and adult has a disposition to"see the whole and not 

the parts", whilst children with autism instead "see the parts but 

not the whole". More precisely, it is not that children with autism 

cannot see whole objects or scenes. Rather, they appear to be 

especially gifted at spatial analysis, and they focus in on detail.  

Secondly, children with autism perform worse than mental-age 

matched control groups on selective aspects of social cognition, 

especially on tests involving the ascription of mental states to 

A 
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other people (Baron-Cohen, Leslie, and Frith, 1985). This latter 

capacity is referred to as the use of a "theory of mind", or 

"mindreading". Mindreading is held to be the normal way in 

which we make sense of and predict events in the social world. 

The normal person interprets actions in terms of what the agent's 

likely intentions are, and what the agent might be thinking, 

intending, wanting etc., This is also the strategy normal people 

use for decoding communication. Children with autism are 

correspondingly described as suffering from "mindblindness", in 

failing to recognize mental states as underlying people's 

behaviour and communication. When intelligence is considered 

all the levels of IQ can occur in autism, but there is significant 

mental retardation in some three-quarters of the cases (ICD 10). 

It is usual but not invariable, for there to be general cognitive 

impairment but the disorders are defined in terms of behavior 

that is deviant in relation to mental age (whether the individual is 

retarded or not)  

 

II. METHODS 

       The objectives of the present study were to find out the 

differences between male and female children with autism with 

regards to the level of Intelligence, Social quotient, verbal & non 

verbal communication and activity level. The samples consist of 

children those who are diagnosed with Autism and related 

disorders by a concerned Clinical Psychologist at a special 

school located in Pondicherry. The sampling technique used was 

convenient sampling with a total sample size of 50 among which 

34 are males.  

 

Inclusion criteria  
1) Age range of 03-18  

2) Both males and females.  

 

Exclusion criteria  
1) Children with co morbid conditions other than mental 

retardation.  

2) Children with other chronic physical illness.  

 

Tools Used 

  

1. Developmental Screening Test (DST)  
       Developmental Screening Test developed by Bharath Raj 

(1977, 1983) was designed for the purpose of measuring the 

developmental sequences of children from birth to 15 years of 

age. It consists of 88 items which represent the behavioral 

characteristics of respective age levels. At each age level, items 

are drawn from behavioral areas, like motor development, 

speech, language, and personal-social development.  

Appraisal of a child can be done in semi-structured interview 

with a parent or a person well acquainted with the child. The IQ 

calculator incorporated with the test folder helps in ready 

computation of IQ from mental age and the chronological age of 

the child.  

Reliability and Validity:  

       DST showed very high positive correlation +.7215 to +.9968  

with other intelligence or developmental tests.  Inter-scorer 

reliability (+.928) and test retest reliability (.98) were also found 

to be high and satisfactory.  

 

 

2) Vineland social maturity scale (VSMS)  
       The Vineland social maturity scale was originally devised by 

E.A. DOLL in 1935 and since then this test is being used in 

many parts of the world. It proved itself to be uniquely useful 

instrument in measuring social maturity of children and young 

adults.  

 

Administration and scoring  

       The administration should be carried out in a semi-structured 

informal atmosphere by having the mother along with the child 

or having the child alone depending upon the demands made by 

the items. If the particular characteristic described by the item 

has clearly emerged, a ‗+‘ mark may be made on the left side of 

the item. But if the evidence proves that it has not emerged still a 

‗–‗mark may be put on the left side of the item. But if the 

clinician feels confident that the characteristic might possibly 

have emerged but in the clinical situation it cannot be assessed, 

based on supplementary information provided by the mother half 

credits within the range of otherwise continuous plus credits  

At the end of assessment Full and Half credits may be counted. If 

the total score falls exactly on the last item of an age level, the 

child is given the full Social Age at that age level.  

 

       The procedure for obtaining the Social Age from the Raw is 

as follows.  

Social Age  

  S. Q. = __________ X 100  

Actual Age  

       The interpretations of S.Q. are on similar lines as that of I.Q. 

except that S. Q.s have a social life reference.  

 

Reliability and Validity:  

       Research studies (Goulet and Barelay 1962); have shown a 

consistent and high correlation between VSMS Social Age. 

(S.A.); and the Stanford Binet M.A., DOLL reported a 

correlation of + = 0.85 and Patterson (1943) reporting a 

correlation of + = 0.96 with the Binet scale on a sample of 

normal children.  

 

3) Childhood Autism Rating Scale (CARS)  
       The Childhood Autism Rating Scale (CARS) is developed 

by Schopler, E et al. and has been in use since 1971. (Schopler, 

E. et al, 1998). It is a 15 item behavioral rating scale developed 

to identify children with autism and to distinguish them from 

developmentally handicapped children without the autism 

syndrome.  

Scoring 

       To score the CARS, each of the 15 items is given a rating 

from 1 to 4. A rating of 1 indicates that a child‘s behavior is 

within normal limits for a child of that age where as score of 4 

means that the child‘s behavior is severely abnormal compared 

with children of the same age. In addition to these 4 ratings the 

midpoint between item (1.5, 2.5, 3.5) are to be used when the 

behavior appears to fall between two categories.  

Reliability:  

       Reliability of the CARS using coefficient alpha is 0.94 

(N=1,606). The average inter-rater reliability of 0.71 was 

obtained, indicating good agreement between the raters.  
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Validity:  

       The criterion-related validity of the CARS was determined 

through a comparison of total score to clinical ratings obtained 

during the same diagnostic session. The resulting correlation, r= 

0.84 (p< .001), indicates that the CARS scores have high validity 

when compared with the criterion clinical ratings. 

The order of presentation of the psychological tests for all 

subjects was the same. They were any one of the Intellectual 

assessment mentioned, Vineland Social Maturity Scale and 

Childhood Autism Rating Scale. Tests were administered 

individually for all subjects in distraction free setting. 

Administration of tools approximately took 45 minutes to one 

hour on an average. 

 

 

III. RESULTS AND DISCUSSION 

       The analysis was done by using percentages, and t-test. The 

following results are drawn. Subjects used for the study, with 

regard to gender, 68% were males and the rest 32% were 

females. 

 

Table 1: Descriptive Statistics of Samples 

 

Variable Min. Max. Mean (SD) 

Age 3.5 18.5 9.5 (3.10) 

IQ/DQ 23 105 57.26(20.05) 

SQ 20 80 45.31(17.2) 

Severity 1.5 3.5 2.26 (0.56) 

VCI 2 4 3.02 (0.71) 

NVCI 1 3 2.38 (0.66) 

Activity level 1 3 1.79 (0.717) 

       Age of samples ranges from 3 ½ years to 18 ½ years, 

Intelligence quotient ranges from 23 to 105 with a mean of 

57.26. Severity of the disorder ranges from 1.5 to 3.5, where 1 

indicates minimal dysfunction and a score of 4 indicates 

maximum level of dysfunction. Verbal communication ranges 

from 2 to 4 in a four point scale where 1 indicates no impairment 

in the verbal communication and a 4 indicate maximum 

impairment with regard to the age of the subject. Non verbal 

communication and the level of activity range from 1 to 3 in a 

four point scale.  

 

Table 2: Significance of Difference between Mean Scores of 

Variables among Children with Autism Spectrum Disorders 

 

Variable Group Mean SD t P 

IQ/DQ Male 61.56 19.209 3.161 0.003 

Female 39 12.048 

SQ Male 47.06 17.019 1.373 NS 

Female 37.88 17.008 

VC Male 2.21 2.91 -2.187 0.035 

Female 2.81 3.5 

NVC Male 2.35 0.691 -0.562 NS 

Female 2.5 0.535 

AL Male  1.76 0.741 -0.387 NS 

Female 1.88 0.641 

NS: Not Significant 

 

       The t-value was found to be 3.161 for IQ/DQ.  It is seen 

from the table that male children with ASD have better 

intelligence when compared to female counterparts. Similar 

findings were reported by Lord, C. et al(1982), when 

comparisons made between male and female children with 

autism, males scored higher in non-verbal IQ and social quotient. 

A Study done by Tsai, L.Y., & Beisler, J.M., (1983) shows 

autistic females were more seriously affected in intellectual 

abilities and receptive language than
 
autistic males. 

       The t-value was found to be 1.373, for social quotient and -

0.387 for activity level, indicating there is no significant 

difference between both the genders with regard to these 

variables.  

       When communication impairments are compared, the t- 

value was found to be -2.187 for verbal communication and it is 

evident from the table that verbal communication impairments 

more in females when compared to males.  A Study done by 

Tsai, L.Y., & Beisler, J.M., (1983) shows autistic females were 

more seriously affected in receptive language than autistic males, 

which in turn helps the development of verbal communication in 

a better way in males than in females. The t- value was found to 

be -0.562 for non-verbal communication and from the table it is 

evident that there is no significant difference between both the 

genders with regard to non-verbal communication.  

       There is no statistically significant difference (-0.387) found 

when compared the level of activity of male & female children 

with ASD which indicates that the level of activity in both the 

genders of children with autism shows no variations.  

       Present study concludes that though Autism is more 

prevalent among males (male to female ratio 4:1); females are 

affected more severely than males in terms of Intellectual 

functioning and verbal communication. The finding will be 

helpful in making diagnosis & in treatment planning such as 

communication interventions, skill development and behavior 

management. It has been estimated that the effective 

management of children with ASD attending special education 

and other conjoint therapies depends upon the accurate diagnosis 

and recognizing possible strengths & weakness of individual 

child.  

 

 

IV. SUMMARY AND CONCLUSION 

       The present study was carried out to find out and to compare 

both the genders in terms of the level of Intelligence, Social 

quotient, verbal and non verbal communication and activity level 

among children with Autism Spectrum Disorders (ASD). The 

sample of present study consists of 50 children with ASD (34 

Males and 16 Females). Descriptive statistics and t test used for 

analysis and following conclusions are drawn. There is no 

significant difference in Social quotient, activity level and non-

verbal communication between male and female children with 

Autism Spectrum Disorders. Male children were found to have 

better level of intelligence and verbal communication compared 

with female counterparts. 

 

Limitations of the study 
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       Socio-demographic variables are not systematically studied 

in the present and it is confined to a small sample of children 

with ASD. 

Recommendations for further study 

       Larger samples of children with ASD of various types, 

duration, severity of disorder, effect on clinical presentations 

based on coping styles of family members, influence of various 

socio demographic variables in IQ, SQ and severity etc are 

important variables to be studied for the generalization of the 

results.  

       A long term & large scale study will help to find out the 

differences in child rearing practices, if any or differences in 

existing biological make up of nervous system among males and 

females causing the significant differences noticed between 

males and females.  
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    Abstract- The effect of submicron-sized Al2O3 particle 

addition on the crystal structure and superconducting properties 

of YBa2Cu3O7-δ ceramics was systematically studied. Series of 

YBa2Cu3O7−δ + x Al2O3 samples (x = 0.0, 0.1, 0.2, 0.3, 0.4, 

0.5,0.6 wt.% ) were prepared using the solid state reaction 

method. The lattice parameters and the orthorhombicity were 

decreased slightly with Al2O3 addition. No change in the 

structural symmetry state was obtained. SEM micrographs revels 

the decreasing trend in the grain size of the composite samples. 

The superconducting transition temperatures (Tc) determined by 

standard four-probe method was decreased and dropped sharply 

with higher alumina content. Excess conductivity fluctuation 

analysis using Aslamazov-Larkin model fitting reveals transition 

of two dominant regions (2D and 3D) above Tc. The decrease in 

2D-3D crossover temperature i.e. Lawerence-Doniach 

temperature in the mean field region has been observed as a 

consequent dominance of 3D region to increase in wt. % of 

Al2O3 in the composite. 

 

 

    Index Terms- YBCO, Al2O3, nanoparticle, X-ray diffraction,    

 Electrical properties  

 

I. INTRODUCTION 

he high temperature superconductor (HTSC) YBa2Cu3O7-δ 

(YBCO) is one of the material being considered as potential 

candidates for applications such as microwave devices, power 

transmission tape, and delay lines. This is the most useful 

material for conductor applications because of its high 

irreversibility field.Superconductivity in YBCO triple perovskite 

structure resides in the Cu-O planes. It has crystallographically 

two distinct Cu sites i.e Cu (1) site in CuO chains and Cu (2) in 

CuO2 planes . It is known that CuO2 layers play an important role 

in transferring of the charge carriers, whereas CuO chains are 

non-superconducting and acts as ‗charge reservoir‘. From the 

structural point of view, substitution at the Cu (1) site can cause 

an increase in the oxygen content in the basal plane, inducing 

orthorhombic to tetragonal (O-T) transition with increasing 

dopant concentration. If the substitution takes place on Cu (2) 

site, there is no observed structural O-T transition, the structure 

remains orthorhombic even for higher dopant concentrations and 

oxygen order in the CuO chains remains intact [1]. The oxygen 

in the basal plane acts as a charge reservoir introducing holes 

into CuO2 plane copper atoms. The theoretical developments 

have indicated that the antiferromagnetic spin fluctuations in 

HTSC favors d-wave pairing. But due to disorder in the structure 

of the orthorhombic HTSC, distortion of the pairing interaction 

takes places, giving rise to s-wave pairing component in the 

original d-wave pairing. Many experiments have shown that, the 

CuO2 sheet in the YBCO structure is a superconducting layer (S) 

where as the CuO chain layer is a non-superconductor (N) [2]. 

The hopping interaction between these S-N layers leads to the 

suppression of Tc [3,4]. Chemical doping in high TC 

superconducting cuprates has generated a great interest because it 

represents an easily controlled, non-destructive and efficient tool 

for improving the mechanical, structural and superconducting 

properties of these compounds. Some of the impurities and 

doping elements suppress superconductivity and may locally 

modify the crystalline structure and generate defects such as 

twins, tweed, and inhomogeneous micro-defects, and can act as 

additional pinning centers, resulting in an increase in the critical 

current at higher magnetic fields [5-9]. The doping element 

effects on structural and superconducting properties depend on 

the dopant material nature and the substitution site. Heterovalent 

ion substitution in YBCO is of considerable interest, as it can 

change the lattice constants, the carrier concentration and may 

influence the charge transfer from the reservoir layers to the 

conducting layers. The divalent cations substitute at the Cu (2) 

site but whereas trivalent cations substitute preferentially at the 

Cu (1) site. The substitution of Cu by non-magnetic ions such as 

Zn, Al, Ca and Ga or magnetic ions (Cr, Co, Fe) in the high-

temperature superconductor is a useful tool for probing 

superconductivity parameters [10]. XRD analysis reveals that Al 

substitution does not lead to changes in the structural symmetry 

of YBCO but decreases the orthorhombicity of the system with 

an increasing doping level of Al [11]. The value of Tc also 

decreases with increasing concentration of Al.This indicates that 

Al exclusively substitutes for the Cu lattice site in YBCO. As Y 

and Al are isovalent and the ionic radius of Y
3+

 (0.90 A° ) is 

higher than the ionic radius of Al
3+

 (0.56A°), there is a good 

possibility for Al to occupy Y sites when YBCO ceramic is 

doped with alumina. Thus in this paper we report the results of 

the structural properties, the electrical resistivity of YBCO 

ceramics, when Al2O3 submicron sized particles are added to 

them. 

 

II. EXPERIMENTAL PROCEDURE 

       YBCO powder is prepared by the solid state reaction route 

by mixing stochiometric amount of Y2O3, BaCO3, CuO followed 

by grinding, calcination at 880
0
 C , sintering at 920

0
C and 

annealing at 500
0
C for 8 hrs for oxygen uptake respectively. A 

series of polycrystalline composite samples of  (1-x) YBCO+x 

Al2O3 (x=0.0,0.1,0.2,0.3,0.4,0.5,0.6 ) were ground and pressed 

into pellets. The composite pellets were sintered at 920
0
 C for 12 

T 
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hrs and then cooled to 500
0
 C where they were kept for 5hrs in an 

oxygen atmosphere for oxygen annealing. XRD was done for 

phase conformation and structural analysis. SEM was done for 

microstructural analysis. Temperature dependent resistivity ρ(T) 

was measured using the standard four-probe techniques with a 

Nanovoltmeter (Keithley- 2182A) and constant current source 

(Keithley 6221), with the voltage resolution of 10
-8 

V of the 

Nanovoltmeter, a constant current source of 1 mA flowing 

through the samples. A closed cycle helium refrigerator 

(JANIS) and a temperature controller (Lakeshore 332) having a 

temperature resolution of ±0. 1 K was used for temperature 

variation. Computer controlled data-acquisition system was 

used with a Lab view program. 

 

III. RESULTS AND DISCUSSION 

 

A. XRD analysis 

       Figure 1 shows the powder X-ray diffraction patterns of the 

samples of YBCO with Al2O3 added and not added. The analysis 

of the data indicates a predominantly single phase perovskite 

structure YBCO with orthorhombic Pmmm  symmetry and small 

quantities of secondary phases. The lattice parameters were 

calculated using check cell software. We found that the pure 

sample has an orthorhombic structure with a = 3.8175 Å , b = 

3.8877 Å, and c = 11.644 Å. It should be mentioned that no 

peaks corresponding to the Al2O3 or Al-based compounds were 

detected by X-ray diffraction. However the EDX result shows 

that element Al exists in the bulk samples as shown in figure 2 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: XRD Patterns of YBCO+ x Al2O3  Samples (x = 0.0, 

0.1 , 0.2,0.3,0.4,0.5 wt.% ) . 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: The EDX analysis results taken on the pure YBCO 

shown in (a) and 0.4 wt.% Al2O3 added sample as in (b). 

 

       The lattice parameters and unit cell volumes of these 

samples are presented in table1. 

 

Table I: Parameters calculated from XRD graphs 

 

 

        It may be noticed that the lattice constants ‗a‘ and ‗c‘ 

increase with the Al2O3 addition while lattice constant ‗b‘ 

remains almost constant as shown from table 1. The addition of 

Al2O3 slightly decreases the difference between a and b 

parameters and thus reduces the orthorhombicity(δ). The high 

value of orthorhombicity of the pristine sample is the result of a 

high oxygen content of the pristine sample with fully occupied 

O(1) sites in the CuO chains along the b-axis as shown from the 

O7-δ value as calculated from the relation 7- δ = 75.250-5.856c  . 

With increasing Al2O3 content indicates that the orthorhombicity 

of the system decreases. The slow variation in the a-axis and the 

changes in the unit cell volume with increasing Al2O3 doping 

level most probably indicate that Al is incorporated into the 

crystal structure. 

 

B. Microstructural study 

       The microstructure characterization i.e. grain size 

distribution of the composites is shown in figure 3. It shows that 

the pristine YBCO sample exhibits large grains randomly 

oriented in all directions. The grain size becomes reduced with 

Al2O3 addition. Decrease in grain size indicates that the strength 

and hardness of the sample increases in Al2O3 doped samples.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: SEM micrographs of YBCO + x Al2O3 composites 

(x = 0.0,0.2,0.4,0.6 wt.%) marked as a, b, c, d,  respectively 

Al2O3 

(wt.%) 

a(A
0
) b(A

0
) c (A

0
) V(A

03
) δ=b-

a/b+a 

O7-

δ 

 

0.0 3.824(3) 3.884(3) 11.641(6) 172.89 0.007 7.0 

0.1 3.822(2) 3.880(1) 11.705(4) 173.57 0.007 6.7 

0.2 3.819(4) 3.882(2) 11.697(9) 173.41 0.008 6.7 

0.3 3.832(2) 3.881(2) 11.675(6) 173.63 0.006 6.8 

0.4 3.813(5) 3.882(3) 11.68(2) 172.88 0.008 6.8 

0.5 3.844(3) 3.865(2) 11.709(6) 173.96 0.002 6.6 

0.6 3.817(8) 3.884(3) 11.684(7) 173.21 0.008 6.8 

a b 

a b 

c d 
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        The Al2O3 grains contribute in the creation of SNS junctions 

in the sample microstructure that will improve the current path 

and thus the conductivity of the samples in the normal state . 

However in granular HTSCs in the superconducting state(below 

Tc), transport properties are mainly controlled by the grain 

boundary microstructure, unlike Tc which is determined by the 

crystal structure and oxygen content. 

 

C. Temperature derivative of resistivity 

        Measurements of the resistivity dependence of temperature 

for different samples with various amounts of Al2O3 are shown in 

figure 4. All samples show metallic behavior in the normal state 

(dρ/dT>0) and as superconducting transition to zero resistance. 

At higher temperature, all samples exhibited linear temperature 

dependence. The resistive transition exhibits two different 

regimes. The first is characterized by the normal state that shows 

a metallic behavior (above 2Tc). The normal state resistivity is 

found to be linear from room temperature to a certain 

temperature, and follows Anderson and Zou relation ρn (T ) = A 

+ BT. Where ρn (T) is calculated by using the values of A and B 

parameters, which are obtained from the linear fitting of 

resistivity in the temperature range 2Tc to 300 K and extrapolated 

to 0 K gives resistivity slope (dρ/dT) and residual resistivity ρ0 as 

seen from figure 4  .  
         The second is the region characterized by the contribution 

of Cooper pairs fluctuation to the conductivity below Tc, where ρ 

(T) is deviating from linearity. This is mainly due to the 

increasing rate of cooper pair formation on decreasing the 

temperature. Therefore, the fluctuation induced conductivity in 

this region follows the AL model to yield the dimensional 

exponent appropriately to fluctuation-induced conductivity. The 

normal state resistivity of the composite samples is higher than 

that of pure sample which is tabulated in table 2. At the 

temperature value Tc0 the electrical resistivity vanishes and the 

phase of the order parameter acquired long range order between 

the grains of the system. This critical temperature signifies the 

coherence transition. A finite tailing is observed in the 

superconducting transition for all the YBCO + x Al2O3 

composites before the resistance attains  zero value. It indicates 

that the superconducting grains get progressively coupled to each 

other by Josephson tunneling across the grain boundary weak 

links. The zero-resistance at the temperature Tc0, characterizes 

the onset of global superconductivity in the samples where the 

long range superconducting order is achieved. The onset of 

global resistivity decreases with the addition of Al2O3 indicating 

that it adheres to grain boundary forming weak links . The 

transition temperature from normal to superconducting state is 

severely damaged by the addition of Al2O3 (shown in table 2) . 

The depression of Tc with Al2O3 addition may be either due to a 

decrease in oxygen content in the CuO chains [12] or due to 

trapping of mobile holes or some mechanism connected with the 

oxygen vacancy disorder . The decrease in Tc by further addition 

of Al2O3 may be caused by over doping of these particles in the 

YBCO system, and thus a pair-breaking mechanism may occur at 

a certain doping level. In this regard, small amount of submicron-

sized particle addition improved flux pinning by creating 

effective pinning centers, while excessive Al
+3

 ions doping 

degraded the superconductivity of the YBCO  system. The 

transition width (ΔTc) increases with doping concentration. This 

may be due to the gradual occurrence of non-superconducting 

additional phases and the effect of microscopic inhomogeneity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Resistivity dependences on the temperature for 

YBCO+ x Al2O3(x=0.0,0.1,0.2,0.3,0.4,0.5 wt.%) composites. 

 

         The percolation factor ‗α‘ ( shown in table 2) arising due to 

current frustration caused by misalignment of anisotropic grains 

and sample defects such as voids and cracks are estimated from 

the temperature coefficient of resistivity dρ/dT.  

 

Table II: Variation of normal state and superconducting 

parameters in the Composites with different Al2O3 wt. %. 

 

 

         This factor contributes to percolate conduction in granular 

copper oxides. The increasing value of α indicates that the 

intergranular contribution to the total resistivity decreases. The 

increasing value of ρ0 and the decreasing trend in the value of 

zero-resistance critical temperature (Tc0) indicates that the 

connectivity between grains decreases gradually with the 

addition of composite . All these effects are due to increased 

inhomogeneities in the intergranular regions. Point defects and 

chemical dopants may occupy various positions in a real crystal 

forming substituent or interstitial impurities. Because of the grain 

boundary is a structurally distorted region in crystals, an extra 

energy form in the grain boundary region due to the distortion. 

As a result of the existence of grain boundary energy as well as 

the Coulomb interaction between the boundaries and the impurity 

atoms, they tend to attract impurity atoms in order to decrease the 

Al2O3 

(wt.%) 

Tc0(K) Tc(K) ∆Tc(K) α ρ0(µὨ.cm) 

0.0 83.60 89.29 5.69 0.106 892.247 

0.1 73.42 81.46 8.04 0.128 7970 

0.2 71.33 73.00 1.67 0.511 8820 

0.3 64.47 71.40 6.93 0.055 5640 

0.4 65.34 66.67 1.33 0.132 8020 

0.5 51.57 52.26 0.69 - 9140 
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grain boundary energy. Therefore, the chemical dopant has a 

higher  probability to stay in the grain boundary region than to 

stay inside the crystal. 

 

D. Excess conductivity 

Theoretical Background 

         The Aslamazov-Larkin (AL) theory provides the following 

expression for the excess-conductivity above Tc generated by the 

thermodynamic fluctuations. The fluctuation conductivity Δζ  

can be defined as a power-law given by [13] 

 

Δζ = Aε
λ    

(1) 

∆ζ is defined by  

∆ζ= (1/ρ−1/ρR) = ζ−ζR   (2) 

 

         Where ρ and ρR are the measured and normal resistivities, ζ 

(T) is the measured conductivity and ζR (T) is the extrapolated 

conductivity under the assumption of a linear behavior of 

temperature dependent resistivity. The reduced temperature ε = 

(T-Tc)/Tc, defined with respect to the mean field critical 

temperature (Tc) of the normal to superconducting transition. λ is 

the Gaussian critical exponent depending on the dimensionality 

of the HTSC system. The dimensionality D of the fluctuation 

system is related through the expression, 

 

λ = 2- D/2.    (3) 

 

         The effective value of the critical exponent for 3D and 2D 

are λ = -0.5 and λ= -1 respectively [14]. A is a temperature 

dependent parameter and its values for 3D and 2D are A = 

e
2
/32ћξ(0) and e

2
/16ћd respectively. ‗ξ(0)‘ is the zero-

temperature coherence length or GL correlation length and ‗d‘ is 

the effective separation of CuO2 layers. These relations are based 

on GL theory and are valid only for the mean field temperature 

region (1.01Tc to 1.1Tc). Lawrence and Doniach (LD) [15] 

extended the AL model for layer superconductors, where 

conduction occurs mainly in 2D CuO2 planes and these planes 

are coupled by Josephson tunneling. The excess conductivity 

parallel to the layers in the LD Model is given by 

 

Δζ (T)LD = e
2
/16ћdε{1+(2ξ(0)/d)

2
 ε

-1
}

-1/2 
(4) 

 

         From equation (4) at Temperature close to Tc, 2ξ (0)/d >>1 

and Δζ(T) diverges as ε 
-1/2

 which corresponds to 3D behavior. 

Where as at T >>Tc, 2ξ(0)/d <<1 and Δζ(T) diverges as ε
 -1

 

which corresponds to 2D behaviour. 

 

         Figure 5 displays the logarithmic Plot of excess 

conductivity as a function of reduced temperature (ε). In order to 

explain the experimental data with theoretical predicted ones, the 

different regions of the plot were linearly fitted and the exponent 

values were determined from the slopes. The plot reveals three 

distinct regimes i.e. mean-field region or the Gaussian 

fluctuations , critical fluctuations and short wave fluctuation 

region. 

 

1. Gaussian Fluctuations 

         In the mean-field region we represent two fits, one with 

slope value 1.0 and the other with value 0.5. The different 

exponents corresponding to crossover temperatures are as 

follows, the first exponent is in the normal region at log ε (− 0.6 

≥ log ε ≥ − 1) and its values are close to 1, which indicate that the 

order parameter dimensionalities (OPD) are two dimensional 

(2D). The second exponent is in the critical field region at log ε 

(− 1 ≥ log ε ≥ − 2) and its values are close to 0.5, which signifies 

that the OPD are three dimensional (3D). 3D and 2D behavior of 

superconducting order parameter fluctuation dominates in YBCO 

composite. The temperature at which dimensionality fluctuation 

occurs from 3D to 2D is denoted by Lawerence-Doniach 

temperature (TLD).  TLD values are higher than the Tc values. It 

reveals that the thermodynamically activated Cooper pairs are 

generated within the grain at comparatively higher temperatures 

but due to the intragranular disturbances the mean field critical 

temperature comes down to lower value. It is possible to infer 

that this 3D Gaussian regime, determines the spatial limit for the 

obtainment of long range order of the superconductivity in the 

material bulk. When the temperature is diminished near Tc , first 

superconductivity is established in the CuO2 planes, as a 2D 

regime, and crosses up to a well defined 3D regime [16]. 

 

2. Critical Fluctuations 

         In superconducting grains Josephson coupling occurs 

between them. In the absence of magnetic field, their interaction 

is two dimensional. Considering the Drude like formula for 

excess conductivity and dynamical scaling theory for coherence 

length, the critical exponent of excess conductivity is obtained as 

[17,18] 

 

λcr = ν ( 2-D- η+z )  (5) 

 

         Where z is the dynamical exponent, η is the exponent of the 

order parameter correlation function, D is the dimensionality of 

the fluctuations and ν is the critical exponent for the coherence 

length. Using this relation for the fluctuation conductivity data in 

the critical region, one can estimate the dynamical exponent z, 

[19]. The CuO2 planes as a common structural element of 

HTSC‘s are responsible for their dimensionality and their 

anisotropic properties [20,21]. According to renormalization 

group calculations, ν = 0.67 and μ = 0.03 are expected and z = 

0.32 being predicted by the theory of dynamical critical scaling 

[22]. Using these values with D = 3 yields λcr= 0.33 which is 

called as the 3D-XY-E because of the model-E dynamics. The 

critical fluctuation and 3D fluctuation regions intersect at 

temperature TG ( shown in table 3). Still closer to TG, a critical 

scaling regime beyond 3D-XY is observed, labeled by the 

exponent λcr = 0.16 [23,24]. The regime beyond 3D-XY with λcr 

= 0.17 was first observed in the YBCO single crystal . This 

exponent is known to characterize the critical resistive transition 

in classical granular arrays formed by metallic superconducting 

particles embedded in a poorly conducting matrix. 

 

 

3. Shortwave fluctuations 

         The excess conductivity varies sharply with exponent value 

3 with log ε (− 0.5 ≥ log ε ≥ − 0.1) which highlights the presence 

of short wave fluctuations. The crossover temperature from 2D to 

short wave fluctuations (T2D-SW) is indicated in table 3. Short-

wavelength fluctuations (SWF) effects appear when the 
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characteristic wavelength of the order parameter becomes of the 

order of coherence length [25] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Log–Log plot of excess conductivity 1/ρ−1/ρR as a 

function of reduced Temperature ϵ=(T-Tc) /Tc  in YBCO+x 

Al2O3 composite. 

 

Table III :  Al2O3 content dependence of different cross over 

temperatures (Ginzburg-Landau, Lawrence–Doniach and 

Shortwave fluctuation). 

 

 

         From the above data it is clear that the different regions 

observed are the critical region at T < Tc, the mean field region at 

T close to Tc and the short wave fluctuations at T >Tc. The 

different crossover temperatures TG, TLD, T2D-SW  decrease with 

increase in wt.% . 

 

IV. CONCLUSION 

         Substitution of aluminum to both copper in chains Cu(1) 

and yttrium (Y) atoms, does not alter the structural symmetry of 

YBa2Cu3OY but the orthorhombicity of the system is decreased 

by increasing the Al2O3 content. It may also affect the oxygen 

content of crystals  and the superconducting transition 

temperature has been shown to be sensitive to the oxygen 

content. Aslamazov–Larkin (AL) and Lawrence–Doniach (LD) 

revealed the occurrence of two fluctuation regimes characterized 

by the critical exponents λ3D = 0.5 and λ2D =1.0 respectively. 

These regions were interpreted corresponding to 3D and 2D 

Gaussian regimes respectively, where a crossover from 2D to 3D 

fluctuations is observed in the mean-field region. 
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    Abstract- MB-OFDM UWB communication technology use 

orthogonal UWB pulse sequence and multiple sub channels to 

achieve reliable high data rate transmission and spectral 

efficiency. In this paper, we followed the standard proposal IEEE 

802.12.3a to implement the MB-OFDM UWB system in Matlab 

simulink. We analyzed the system performance in the multipath 

fading channel, using S-V channel model. We evaluated the bit 

error rate for LOS & NLOS channels. We used fixed-point 

simulation platform which is constructed according to MB-

OFDM scheme proposed by MB-OFDM Alliance and the 

compensation scheme is based on phase compensation. 

 

    Index Terms- Convolutional encoder,  MB-OFDM system,  

UWB,  Viterbi decoder. 

 

I. INTRODUCTION 

he proliferation of wireless communication devices in our 

lives shows no sign of stagnation. The ever growing demand 

for higher quality media and faster content delivery where we 

work, live, and play drives the quest for higher data rates in 

communication networks. To meet this demand for capacity in 

the wireless personal area network (WPAN) space, the IEEE 

802.15.3a task group has set out to define a very high data rate 

alternate physical layer for IEEE 802.15.3, the current high data 

rate WPAN standard. The IEEE 802.15.3a task group is currently 

in the process of reviewing proposals presented by a variety of 

companies. All of the current proposed physical layers employ 

ultra wideband (UWB) communication.  

        Multiband-OFDM (MB-OFDM) [1] is one of the promising 

candidates for PHY layer of short-range high data-rate UWB 

communications. It combines Orthogonal Frequency Division 

Multiplexing (OFDM) with the above multi-band approach 

enabling UWB transmission to inherit all the strength of OFDM 

technique which has already been proven for wireless 

communications (ADSL, DVB, 802.11, 802.16., etc.). For these 

reasons MB-OFDM was proposed as the PHY layer technology 

for UWB communication as part of IEEE 802.15.3a 

standardization process for Wireless Personal Area Network 

(WPAN) communications.   

        In this paper, Section 1gives the introduction of the topic, 

section 2 gives base band implementation of MB-OFDM UWB 

system, section 3 discusses UWB (IEEE 802.15.3a) channel 

model. and section 4 discusses channel estimation and 

compensation ,section 5 covers the performance analysis of 

UWB system. 

 

II. BASEBAND IMPLEMENTATION OF THE MB-

OFDM UWB SYSTEM 

        A multi-band OFDM system [2] divides the available 

bandwidth into smaller non-overlapping sub-bands such that the 

bandwidth of a single subband is still greater than 500MHz (FCC 

requirement for a UWB system). The system is denoted as an 

‗UWB-OFDM‘ system because OFDM operates over a very 

wide bandwidth, much larger than the bandwidth of conventional 

OFDM systems. OFDM symbols are transmitted using one of the 

sub-bands in a particular time-slot. The sub-band selection at 

each time-slot is determined by a Time-Frequency Code (TFC). 

The TFC is used not only to provide frequency diversity in the 

system but also to distinguish between multiple users. 

        The proposed UWB system[3] utilizes five sub band groups 

formed with three frequency bands (called a band group) and 

TFC to interleave and spread coded data over three frequency 

bands. Four such band groups with three bands each and one 

band group with two bands are defined within the UWB 

spectrum mask (Figure. 1). There are also four three-band TFCs 

and two two-band TFCs, which, when combined with the 

appropriate band groups provide the capability to define eighteen 

separate logical channels or independent piconets. Devices 

operating in band group #1 (the three lowest frequency bands) 

are selected for the mandatory mode. Figure 2  gives an example 

of a TFC, where the available bandwidth of 1.584GHz (3.168-

4.752 GHz) is divided into three sub-bands of 528MHz each. 

 
Figure 1: UWB Spectrum Division into Band Groups and 

sub-bands 

 
Figure 2: Example of Time-Frequency Code in MB-OFDM 

system 

T 
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        Figure 3 illustrates the transmitter and the receiver of the 

MB-OFDM UWB [4] system. They consist of two parts: 

baseband and radio frequency (RF). The baseband of the 

transmitter consists of a convolutional encoder which serves to 

add patterns of redundancy to the data in order to improve the 

SNR for more accurate decoding at the receiver . The system 

supports five different coding rates: 1/3, 11/32, 1/2, 5/8, and 3/4.  

Puncturing is a procedure for omitting some encoded bits at the 

transmitter and inserting a dummy ‖zero‖ metric into the 

received sequence at the receiver in the place of the omitted bits. 

The purpose of the bit interleaver is to provide robustness against 

burst errors [3]. The bit interleaving operates through two stages, 

a symbol interleaving followed by a tone interleaving.a bit-

interleaver. The fourth block in the baseband of the UWB 

transmitter is the constellation mapper, in which OFDM 

subcarriers are modulated using QPSK modulation. An input 

binary sequence is now converted into a complex-valued 

sequence according to Gray-coded constellation mapping . 

 

 
Figure 3: MB-OFDM system 

 

    

        The sequence in series is now converted to parallel, and the 

pilots, guards, and nulls are also inserted to the OFDM symbols 

before IFFT is taken. Each OFDM symbol contains 128 

subcarriers. The duration for the OFDM symbol is TS = 242.42 

nsec. After that, the cyclic prefix used to eliminate the ISI is pre-

appended to the OFDM symbol and the guard interval used to 

ensure a smooth transition between two adjacent OFDM symbols 

is appended. The duration of the cyclic prefix is TC = 60.61 nsec, 

equivalently to 32 subcarriers. The duration of the guard interval 

is TG = 9.47 nsec, equivalently to 5 subcarriers. In the RF 

implementation the signal is up sampled and transmitted through 

the UWB antenna. The baseband of the receiver, in general, 

consists of similar blocks of the baseband in the transmitter but 

in the reverse order. 

 

        The system parameters for MB-OFDM UWB system are 

listed in table 1. 

 

TABLE I:  MB-OFDM UWB system parameters 

 

Parameter Value 

Total bandwidth 528 MHz 

NSD: Number of data 

subcarriers 

100 

NDSP: Number of 

defined pilot carriers 

12 

NSUP: Number of 

undefined pilot 

carriers 

10 

NST: Number of total 

subcarriers used 

122(=NSD+NSDP+NSUP) 

Subcarrier frequency 

spacing 

4.125MHz(528MHz/128) 

TFFT: IFFT/FFT 

period 

242.42ns 

TCP: Cyclic prefix 

duration 

60.61ns(=32/528MHZ) 

TGI: Guard interval 

duration 

9.47ns(=5/528MHz) 

TSYM: Symbol 

interval parameter 

312.5ns(TCP+TFFT+TGI)val

ue 

Data rates 53.3,55,80,106.7,110,160,

200,320,400,480MBits/s 

 

 

III. UWB CHANNEL MODEL 

        The modified Saleh-Valenzuela (S-V) model[5]-[6]-[7] was 

adopted as a reference UWB channel model by the IEEE 

802.15.3. The modelling of UWB channels is based on the 

measurement of indoor propagation environment, as the main 

commercial applications will be indoor communications. The 

main distinguishing features of UWB propagation channel are its 

extremely multipath-rich profile and non-Rayleigh fading 

amplitude characteristics. 

        The modelling of UWB propagation channel is fully based 

on the proposed IEEE 802.15.3a Standard Model . The S-V 

multipath model is given by equation 1          

 

   …  (1)     

 

where , 

L = number of clusters; 

K = number of multipath components (number of rays) in the l
th

 

cluster; 

α k,l= Multipath gain coefficient  of k
th

 ray in l
th

  cluster; 

T l arrival time of the first ray of the l
th

cluster, ,  

η k,l delay of the k
th

 ray within the l
th

 cluster relative to the first 

path arrival time, Tl; 

        Note that by definition, we have η0,1= 0and we set T0=0. The 

cluster and rays form a Poisson arrival process with distributions 

given by equation 2, equation 3. 

 

P(Tl/T l-1)= Λexp[-Λ(Tl-Tl-1)], l>o                          ...(2) 

P(ηk,l/η(k-1),l)=λexp[-λ(ηk,l-η(k-1),l)],  k>0                   …(3) 

 

Where 

Λ = cluster arrival rate;  

λ = ray arrival rate.  
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The parameters of proposed model are listed the table II 

 

 

TABLE II:UWB channel model parameters 

 

Model 

parameters 

CM1 

LOS 

(0-4m) 

CM2 

NLOS 

(0-4m) 

CM3 

NLOS 

(4-10m) 

CM4 

 

Λ[1/nsec] 0.0233 0.4 0.0667 0.0667 

λ[1/nsec] 2.5 0.5 2.1 2.1 

Τ 7.1 5.5 14.00 24.00 

η 4.3 6.7 7.9 12 

ζ1 [dB] 3.4 3.4 3.4 3.4 

ζ2 [dB] 3.4 3.4 3.4 3.4 

ζx [dB] 3 3 3 3 

 

 

IV. CHANNEL ESTIMATE AND COMPENSATION 

        The channel estimate and compensation [8] used in the 

simulation is discussed here only because all other parts of the 

receiver are the inverse function compared to transmitter expect 

digital baseband processing, The equalizer used in conventional 

wireless systems are compensate in time domain which require 

high hardware cost. Channel estimation of OFDM system works 

in frequency domain which using accumulator and simple 

circuits to do the channel estimate. UWB channel is flat 

frequency selective channel but the channel impulse response 

assumed does not change during frame period. The basic ideas of 

frequency estimation is that compared two received long 

preambing sequence(R0LTS and R1LTS) with known training 

sequence (LLTS) , calculating difference of amplitude and phase, 

compensate every OFDM symbols in the frame based on this 

info. The process is described as： 
 

RRLTS=(ROLTS + R1LTS)/2                       ...(4) 

Ĥ = RRLTS / LLTS                                                          ...(5) 

Ř= R/Ĥ                                                     ...(6) 

 

Where R ：the received OFDM signal vector 

LLTS ：known training sequence; 

Ĥ： estimated channel impulse response; 

Ř： corrected receive OFDM signal vector. 

    

        Channel estimation can be divided into two parts: the 

estimate for subcarrier‘s phase and power. The power error can 

compensate by rectify constellation; the phase by get RRLTS ‘s 

conjugate complex in accordance with LLTS plus a complex 

multiplication to compensate channel distortion. Based on above 

analyze, channel estimate is divided into two parts: phase error 

estimate and power rectify of subcarriers. 

        In our simulation, only phase compensation is chosen 

because our scheme avoids division with a complex divisor and 

ensures that the magnitude of the division output has a small 

dynamic range. The structure of compensation is illustrated in 

figure 4. 

 
Figure 4: Phase compensation scheme 

 

 

V. RESULTS 

        As OFDM symbols are transmitted using one of the sub-

bands in a particular time-slot. The sub-band selection at each 

time-slot is determined by a TFC. Here the simulation results are 

carried out for TFC 1 in the band group1which is mandatory 

(figure 5). The band is split into 3 sub-bands each with 

bandwidth of 528MHz, and in the spectrogram plot. One can see 

how the time-frequency interleaving is achieved by only using 

one of the 528MHz sub-bands at a time. In the spectrogram, the 

x-axis represents time, the y-axis represents frequency, and the 

color indicates the power of the signal at that particular time and 

frequency with the red colors indicating high power, and blue 

colors indicating low power. 

 

 
Figure 5: Spectrogram for TFC1 in band group 1 

 

        We set the channel SNR to a high value (i.e. 60 dB) and we 

get two scopes from the UWB simulation, first the power 

spectrum of the baseband equivalent received signal over all 

three sub-bands(figure 6), and second, the signal constellation 

after channel phase estimation and compensation(figure 7). The 

DC null in the power spectrum is from the OFDM transmission, 

but the rest of the spectrum approximately follows the frequency-

selective fading characteristic of the multipath channel. 
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Figure 6: The power spectrum of the baseband equivalent 

received signal,  over all three sub-bands 

 

 
Figure 7: The signal constellation after channel phase 

estimation and compensation. 

 

        The results for BER for different taken S/N ration are taken 

for four UWB channels [fig. 8]. The IEEE 802.15.3a Standard 

Model defined four different measurement environments, namely 

CM1, CM2, CM3 and CM4. 

 

 
Figure 8: BER v/s S/N for four UWB channels 

 

 

       Figure 9 gives the probability of error as a function of SNR 

for different bit rates. As word length is 8 bits, the system barely 

work normally; while word length increase to 10 bits, the 

system‘s BER decrease notability; the performance of system is 

improved if we go for higher word lengths like 10 bits , 12 bits 

and 16 bits. The word length of digital baseband is a significant 

factor in system design and the performance of system will be 

affected if it not properly chosen. 

 

 
Figure 9: S/N ratio for various channels 

 

VI. CONCLUSION 

        The work in this paper includes the baseband 

implementation and performance analysis of the MB-OFDM 

UWB system. Since UWB transmission technology is the future 

technology which promises to fulfill the demand of high 

transmission data rates, understanding the architecture and the 

performance of the UWB system is important. The 

implementation and the performance analysis help us to achieve 

it. The baseband implementation of the MB-OFDM UWB 

system follows the standard proposal IEEE 802.15.3a in a 

straightforward manner.  

        We analyzed the performance of the system according to 

IEEE 802.15.3a channel standard, which consists of four 

different channel models for LOS and NLOS conditions. 

        In this paper, UWB fixed-point simulation platform for MB-

OFDM system is constructed, based on this platform, the 

performance degradation of fixed for digital baseband receiver 

and Viterbi decoder is analyzed. The result of simulation show 

that for fixed-point realization, receiver‘s digital baseband and 

viterbi decoder use 12 bit can fulfill the requirement. Through 

the implementation and the performance analysis, we have 

obtained a good understanding about the architecture and the 

performance of the MB-OFDM UWB system. The understanding 

would help us improving the system in the future. 

        The future scope of the project is implementation of the 

system using ECMA-368 standard which is based on the concept 

of beacon group. It has two types of TFCs i.e. Time-Frequency 

Interleaving (TFI) and Fixed Frequency interleaving (FFI ) and 

forms 30 logical channels. 
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    Abstract- Real world problems are mainly based on multiple 

objectives rather than single objective. Today, in management 

sectors, most of the producers are more concerned about their 

own sense than the economical issues.  It is necessary for all the 

managers to do their best to make as much effort as possible to 

increase the products. It is obvious that one of the ways is to 

apply mathematical programming model for the management 

systems. Economical plans are a key in management, applying 

fundamental programming methods is inevitable. Application of 

a multi-objective programming model like goal programming 

model is an important tool for studying various aspects of 

management systems. 

 

    Index Terms- Multi-objective programming, Goal 

programming, management systems, plantation management 

 

I. INTRODUCTION 

inear Programming technique is applicable only in the 

situation of single objective such as minimization of cost or 

maximization of profit. However, in practice, organizational 

objectives may vary depending upon the characteristics and 

philosophy of organization, statutory regulations, environmental 

conditions, etc. though profit maximization is regarded as the 

sole objective of the management, but due to the pressure of the 

society and statutory regulations, the management(firm) will 

have a set of multiple objectives, such as employment stability, 

high product quality, social contributions, industrial and labour 

relations, maximization of profit, etc. In order to optimize 

multiple objectives or goals, a different kind of technique is 

needed to study and to understand the management system. This 

technique is known as Goal Programming technique for decision 

making which is an extension of Linear Programming technique. 

 

II. GOAL PROGRAMMING 

      The goal programming (GP) technique has become a widely 

used approach in Operations Research (OR). GP model and its 

variants have been applied to solve large-scale multi-criteria 

decision-making problems. The GP technique was first used by 

Charnes and Cooper in 1960s. This solution approach has been 

extended by Ijiri (1965), Lee (1972), and others. The Goal 

Programming Method is an improved method for solving multi-

objective problems. Goal programming is one of the model 

which have been developed to deal with the multiple objectives 

decision-making problems. This model allows taking into 

account simultaneously many objectives while the decision-

making is seeking the best solution from among a set of feasible 

solutions. The goal programming technique is an analytical 

framework that a  decision maker can use to provide optimal 

solutions to multiple and conflicting objectives. Goal 

programming is a special type of technique. This technique uses 

the simplex method for finding optimum solution of a single 

dimensional or multi-dimensional objective function with a given 

set of constraints which are expressed in linear form. In goal 

programming technique, all management goals, where one or 

many, are incorporated into the objective function and only the 

environmental conditions, i.e.; those outside the management‘s 

control are treated as constraints. Moreover, each goal is set at a 

satisfying level which may not necessarily be the best obtainable, 

but one that management would be satisfied to achieve given 

multiple and sometimes conflicting goals. The computational 

procedure in goal programming is to select a set of solutions 

which satisfies the environmental constraints and providing a 

satisfactory goal, ranked in priority order. Low ordered goals are 

considered only after the higher ordered goals are satisfied. If 

ordinal rankings of goals can be provided in terms of importance 

or contributions and all goal constraints are linear in nature, the 

solution of the portion can be obtained through Goal 

Programming. In solution of LGP models, performed to 

minimize the deviation of determined target according to priority 

and weight coefficients defined by decision maker‘s are carried. 

Goal programming method is not only a technique to minimize 

the sum of all deviations, but also a technique to minimize 

priority deviations as much as possible. The results of multi-

objective problem solutions are affected by the decision of the 

manager or decision maker. Therefore, when there is a 

concession between goals, there will be deviations according to 

the decisions made. The direction and extent of these deviations 

play important roles in this type of problem. 

      In our opinion, goal programming is still to be one of the 

stronger methods available. It has a close correspondence with 

decision-making in practice. Furthermore, it has some attractive 

technical properties. Several empirical findings from decision-

making practice are, in our opinion, rather convincing to 

demonstrate the practical usefulness of multiple goal 

programming. As mentioned by several writers, the method 

corresponds fairly well to the results of the behavioural theory of 

the firm. In practice, decision-makers are aiming at various goals, 

formulated as aspiration levels. The intensity with which the 

goals are strived for may vary from goal to goal; in other words, 

different 'weights' may be assigned to different goals. The use of 

L 
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aspiration levels in decision-making is also reported by scientists 

from other fields, like for instance psychology. In the same way, 

also pre-emptive priorities are known in real life problems. 

Support for this in fact lexicographic viewpoint is provided by 

Fishburn (1974) and Monarchi et al (l976). A more concrete 

example of the correspondence of multiple goal programming 

and practice is provided by Ijiri (1965), who views multiple goal 

programming as an extension of break-even analysis, which is 

widely used in business practice. The above plea for multiple 

goal programming is of a so roe what theoretical nature. Of 

course, the operational usefulness of multiple goal programming 

can only be shown in practice. Although it is a relatively 'young' 

method, many applications have been reported in literature. To 

give an idea, we have listed some of these applications, 

especially in the field of business and managerial economics 

(Nijkamp and Spronk 1977). One of the technical advantages of 

multiple goal programming is that there .is always a solution to 

the problem, even if some goals are conflicting, provided that the 

feasible region R is non-empty. This is due to the inclusion of the 

deviational variables y. and y. . These variables show whether 

the goals are attained or not, and in the latter case they measure 

the distance between the realized and aspired goal levels. 

Another advantage of multiple goal programming is that it does 

not require very sophisticated solution procedures. Especially the 

linear goal programming problems can be solved by easily 

available linear programming routines. An important drawback 

of multiple goal programming is its need for fairly detailed a 

priori information on the decision-maker's preferences.  

      Goal programming is used to manage a set of conflict 

objectives by minimizing the deviations between the target 

values and the realized results (Rifai 1994). The original 

objectives are re-formulated as a set of constraints with target 

values and two auxiliary variables. Two auxiliary variables are 

called positive deviation d
+
 and negative deviation d

−
, which 

represent the distance from this target value. The objective of 

goal programming is to minimize the deviations hierarchically so 

that the goals of primary importance receive first priority 

attention, those of second importance receive second-priority 

attention, and so forth. Then, the goals of first priority are 

minimized in the first phase. Using the obtained feasible solution 

result in the phrase, the goals of second priority are minimized, 

and so on. The explicit definition of goal programming was 

given by Charnes and Cooper (1961). 

      Goal programming is one of the oldest multi criteria decision 

making techniques aiming at optimizing several goals and at the 

same time minimize the deviation for each of the objectives from 

the desired target. The concept of goal programming evolved as a 

result of unsolvable linear programming problems and the 

occurrence of the conflicting multiple objectives goal. Multiple 

objectives arise in production companies because of several 

departments with different functions, In fact the basic concept of 

goal programming is whether goals are attainable or not, an 

objective may be started in which optimization gives a result 

which come as close as possible to the indicated goals. The 

objective of goal programming is to minimize the achievement of 

each actual goal level. If non achievement is minimized to zero, 

the exact attainment of the goal has ken accomplished. For a 

single goal problem, the formulation and solution is similar to 

linear programming with one exception. The exception is that if 

complete goal attainment is not possible goal programming will 

provide a solution and information to the decision makers. 

      In problem with more than one goal, the manager must rank 

the goals in order of importance. The procedure is to minimize 

the deviational variables of the highest priority goal and proceed 

to the next lower goal. Deviation from this goal is then 

minimized, the other goals are considered in order of priority but 

lower order goals are only achieved as long as they do not 

distract from the attainment of the higher priority god. In order to 

minimize either underachievement or overachievement of a 

particular goal, a variable called a" deviational variable" is 

assigned to the goal. This variable represents the magnitude by 

which the goal level is not achieved. If the value of the 

deviational variable is small, the goal is more nearly achieved 

than if the value is relatively large i.e. optimality occur when 

deviational variables of the different goals have been minimized 

to the smallest possible value in order of importance. In general 

the principle idea of goal programming is to convert original 

multiple objective into a single goal. The resulting model yields 

what is usually called an efficient solution because it may not be 

optimum with respect to all the conflicting objectives of the 

problem. There are two algorithms for solving goal  

programming problems. Both methods convert the multiple goals 

into a single & objective confliction. In the weights methods, the 

single objective function is the weighted sum of the conflictions 

representing the goals of the problems, that is, it considers all 

goals simultaneously within a composite objective confliction, 

comprising the sum of all respective deviations of the goals from 

their aspiration levels. The deviations are then weighted 

according to the relative importance of each goal. To avoid the 

possible bias effect of the solution to different measurement unit 

goal, normalization takes place (i.e. the model minimizes the sum 

of the deviations from the target). The pre-emptive method starts 

by prioritizing the goals in order of importance. i.e. it is based on 

the logic that in some decision making sperms, some goals seems 

to prevail. The procedures begin with comparing all the 

alternatives with respect to the higher priority goals and continue 

with the next priories until only one alternative is left. The mode! 

is then optimized using one goal. at a time such that the optimum 

value of a higher priority goal is never deemed by a lower 

priority goal. The two methods do not generally produce the 

same solution and neither is one method, however, superior to 

the other because each technique is designed to satisfy certain 

decision makers' preferences. 

 

III. GOAL PROGRAMMING MODEL 

      A model is a simplified representation of a real system and 

phenomenon. It is a formal description of a real system. Models 

are mere abstractions revealing the features that are relevant to 

the real system behaviour under study. The nature of models that 

are appropriate for management decision and planning is such 

that can be used to represent for example production planning 

problems. The type of model that can be appropriate for 

management will include model that can be used to represent 

management plans in numeric or algebraic forms. The model is 

commonly used with the intention to gain insight into the general 

nature of a particular problem in terms of what particular factor 
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is responsible and how. However, there are a number of purposes 

for which a model can be constructed. 

      The multi-objective models in the context of manufacturing 

were formulated and solved in recent past to provide information 

on the trade off among multi-objectives. However, although it 

represents a viable approach to production plaguing, MOGP is 

not as widespread among manufacturing companies as desired. 

The modelling approach of goal programming does not 

maximize or minimize the objective function directly as in 

Linear Programming but seeks to minimize the deviations (both 

positive and negative) between the desired goals and then results 

obtained according to priorities. 

      The general goal programming formulation considered for  

variables,  constraints and -pre-emptive priority levels is 

 

Min  ; for  

 

Min  ; for  

         ⋮ 
         ⋮ 
         ⋮                                            

Min  ; for  

 

Subject to   for  

 
 

 ,  ,  

 

  
 

IV. SURVEY 

      A lot of research has been carried out in the applications of 

goal programming in different fields. So we review some of the 

scholarly work done in this area. Mathematical programming 

(MP) models for proper allocation of cultivable land to cropping 

plan have been studied in Heady (1954). From the mid-1960s to 

1980s, the different linear programming (LP) approaches to 

agricultural planning problems have been surveyed by Glen 

(1987). Although, LP models have been successfully used to the 

farm planning problems, there is a difficulty to implement them 

for meeting the different socio-economic goals due to the 

limitation of optimizing only a single-objective associated with 

the LP methods developed so far in the farm planning context. 

Since, most of the cropping plan problems are multi-objective in 

nature, the goal programming (GP) (Ignizio 1976) as a robust 

tool for multi-objective decision analysis has been successfully 

implemented to different farm planning problems. Kenneth et al. 

(1975) presented a GP model that allowed for multiple, 

conflicting goals in natural resource allocation management's 

decision problems. Results were provided for a management area 

in mountainous Colorado state forest located in northern 

Colorado. The trade-offs between goal were demonstrated by 

comparison of results from multiple runs in which the order of 

goal preferences varied. GP was shown to be a very flexible 

decision-aiding tool, which can handle any decision problem 

formulated by linear programming more efficiently. The goal 

programming combined the logic of optimization in 

mathematical programming with the decision makers desire to 

satisfy several goals. Premchandra(1993) developed a goal 

programming model for solving problem of making project 

decisions that involved a large number of interrelated activities-

the planning and scheduling project management. These 

problems arose in areas such as product development, production 

planning and controlling and setting up of production facilities. 

He found that the solution obtained from using Linear 

Programming (LP) in deciding the optimal crash plan to 

complete the project within the desired time period was not 

effective and showed that a goal programming approach can be 

used efficiently in such decision-making problems. Anderle et al. 

(1994) applied multiple objective goal programming techniques 

in management of the Mark Twain National Forest in Missouri;. 

Accurate market values were not available for some forest 

products (e.g. dispersed) and therefore, instead of exact 

coefficients, their approximations (Fuzzy numbers) were dealt 

with in the modeling phase. The applicability of fuzzy multiple 

objective programming techniques for resource allocation 

problems in forest planning were demonstrated. Springer (1995) 

presented a review of current literature on the branch of multi-

criteria modeling known as goal programming. The result of the 

investigations of the two main goal programming methods, 

lexicographic and weighted goal programming together with 

their distinct application areas were reported. Some guidelines to 

the scope of goal programming as an application tool were given 

and methods of determining which problem areas were best 

suited to the different goal programming approaches were 

proposed. The correlation between the methods of assigning 

weights and priorities and the standard of the results were also 

ascertained. Ertugrul et al. (2002) presented a combined analytic 

network process (ANP) and a zero one goal programming 

(ZOGP) approach in product planning in quality function 

deployment (QFD) to incorporate customers' needs and the 

product technical requirements (PTRs) systematically into the 

product design phase. Numerical examples were presented to 

illustrate the application of the decision approach. It considered 

the interdependence between the customers' needs and PTRs and 

inner dependence within themselves, along with the resource 

limitations. 

      The ZOGP model was constructed to determine the set of 

PTRs that would take into account in the product design phase 

considering resource limitations and multi-objective nature of the 

problem (important levels of product technical requirement using 

ANP, cost budget, extendibility level and manufacturability level 

goals). The ZOGP model provided feasible and more consistent 

solution. Taylor et al. (2003) developed a multi-objective model 

to solve the production planning problems fix multinational 

lingerie company in Hong Kong, in which the profit is 

maximized but production penalties resulting from the going 

over / under quotas and the change in workforce levels were 

minimized. Different managerial production loading plans were 

evaluated according to changes in future policy and situation in 

order to enhance the practical implications of the model. The 

multi-site production planning problems considered the 

production loading plans among manufacturing factories subject 
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to certain restrictions, such as production import/ export quotas 

imposed by regulatory requirement of different nations, the use 

of manufacturing factories / locations with regard to customers' 

preferences, as well as production capacity, workforce level, 

storage space and resource conditions of the factories. Adejobi et 

al. (2003) applied a linear goal programming technique to model 

the farm-family crop production enterprise in the Savannah zone 

of Nigeria and developed an optimal crop combination that 

would enable the small holder farmers meet their most important 

goals of providing food for the family throughout the year. 

Latinopoulos et al. (2005) created, applied and evaluated a GP 

model that aimed at simultaneous maximization of farmer's 

welfare and the minimization of the consequent environmental 

burden in allocation of land and water resources in irrigated 

agriculture. Weighted and Lexicographic GP technique were 

employed and implemented on a representative area. The results 

came as close as possible to the decision makers economic social 

and environmental goals. The information that was incorporated 

into the selected goals includes farmers' welfare, characterized by 

securing income and employment levels as well as environmental 

benefits, such as water resources protection from excessive 

application of fertilizers and from unsustainable use of irrigation 

water several weights or priority levels were assigned on the 

above goals. according to the intentions of the decision maker, 

that differentiated the final allocation of resources. Barnett et al. 

(2006) developed a methodology to estimate empirically the 

weights for a multiple goal objective function of Senegalese 

subsistence farmers. The methodology includes a farmer-oriented 

goal preference survey and an application of multidimensional 

scaling technique to the survey data. A comparison of model, 

performance under the multiple-goal objective function with a 

profit maximization objective function did not indicate there 

were distinctive advantages to using either function. Nhantumbo 

et al. (2006) presented a Weighted Goal Programming (WGP) 

approach for planning management and use of woodlands as well 

as a framework for policy analysis. The methodology was 

employed to reconcile demand of households, private sector and 

government of Miombo woodland of South Africa.  

      Moro and Ramos (1999) presented a goal programming 

methodology for solving maintenance scheduling of thermal 

generating units under economic and reliability criteria. 

Mathirajan and Ramanathan (2006) in their paper addressed a 

goal programming model for scheduling the tour of a marketing 

executive which is concerned with the determination of 

appropriate workforce requirements, workforce allocation and 

duty assignments in an organization in order to meet its internal 

and external commitments. Narayanan S. Partangel (1999) 

addressed a goal programming data envelopment analysis 

technique in manufacturing plant performance. In his research 

paper, serial-manufacturing goal programming model was 

discussed. Amiri et al. (2009) studied GP model for successful 

production and marketing. Hultz et al. (1981) studied on multi-

activity, multi-facility problems and proposed an interactive 

solution method to compute non-dominated solutions to compare 

and choose each others. In the paper of Fortenberry and Mitry 

(1986), an application of integer goal programming for facility 

location with multiple competing objectives are addressed. 

Krukanont and S. Praertsan (2003) developed mathematical 

model for power plant where rubber woods were used as raw 

materials. Goal programming, a MOLP procedure, has been 

introduced as an alternative to linear programming for public 

forest management planning models incorporating multi-

objective planning in the paper of Field et al. (1980).  

      Jsh Kornbluth (1973) applied goal programming model for 

industrial and economic planning. Samouilidis (1970) has 

employed the goal programming model for flows of funds in an 

economy. Charnes et al. (1969) used the GP framework for the 

solution of manpower planning problems. Jones and Salkin 

(1972) used the goal programming approach to formulate models 

of the acquisition problem. Ahmed K. Rifai and Joseph O. 

Pecenka (1986) has employed goal programming models for 

organizational sectors.  

      Shim and Siegel (1980) developed Goal Programming model 

with sensitivity analysis to determine the decision variables and 

goal deviations. Cobb and Warner (1973) and Trivedi (1981) 

used mixed integer GP model for resource allocation in order to 

solve management related problems for quality service. Thierauf 

et al. (1975) also employed mixed integer GP model for solution 

of problems associated with production planning. 

      The goal programming (GP) technique in solving agro-

forestry management problems involving multiple objectives has 

become a widely used approach in Operation Research studies 

(Romero, 1986). The increasing popularity of GP and usefulness 

for decision-making policies has been aimed at optimizing 

agricultural land and other natural resources. GP technique can 

be used to address the problem of determining an optimum-

cropping pattern by considering several goals in agricultural 

planning and management. Wheeler and Russell (1977) used a 

GP model to analyze the plantation of a farm in the United 

Kingdom. Ghosh (1993, 1995) presented a model for the 

allocation of land under cultivation for production of crops in 

different seasons in a year. Ghosh, Sharma and Mattison (2005) 

used a model for nutrient management for rice production. Also 

several studies have been used in natural resources planning 

(Romero, 1986), livestock ration formulation (Rehman and 

Romero, 1984, 1987), sugar beet fertilizer combination problems 

(Minguez, 1988). 

      Vivekandan et al. (2009) used goal programming for the 

optimization of cropping pattern for a particular region. In their 

study they concentrated mainly on the factors net return and 

proper utilization of surface and ground water in irrigated 

agriculture and different plans were formulated. Alade et al. 

(1998) developed a multi-objective model for the planning of 

developing countries. In their model, they examined industrial 

structure, labour force, vale added in export, capital efficiency, 

imported inputs for exports, investment planning etc. and it was 

applied for Indian economy. Jafari et al. (2008) formulated goal 

programming model for rice firm. In their study, the 

lexicographic goal programming model was considered to 

identify the optimal compound of agricultural product in the rice 

farm land.  

      The optimization model based on a single criterion does not 

often give acceptable solutions in practice especially in the case 

of natural resources. Romero and Rehman (1987) deemed that in 

management of natural resources, the social and environmental 

aspects of resource allocation cannot be ignored if the decisions 

taken are to be treated as realistic. Romero and Rehman review 

the applications of GP and MOP in fisheries, agricultural land 
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uses, forestry and water management. Hayashi (2000) reviews 

the applications of GP and MOP in agricultural resource 

management. Diaze-Balteiro and Romero (2003) developed a GP 

model that incorporates carbon sequestration, in terms of total 

carbon balance, as a complementary objective with other criteria 

including maximizing net present value, quality of harvest 

volume, area control in forest management. They also presented 

a state-of-the art analysis on multi criteria decision making 

including goal programming analytical hierarchy programming, 

and multi-attribute compromise programming, and discussed 

specific cases of multiple objectives including the volume of 

timber harvested, the economic return, and timber production and 

inventory policies. Wheeler and Russell (1977) considered a GP 

model for agricultural land management. In their paper planning 

of mixed farm was discussed. Field (1973) developed a GP 

model for forest planning management. In his paper many 

conflicting goals were addressed namely levels of profits, budget 

limits, timber harvesting targets. Krishna Rustagi (1973) 

considered a goal programming approach in forest management 

planning for timber production. 

      In the paper of Khwanchai and Pasti (2005), the advantage of 

a linear programming model in forestry is described and a forest 

plantation of the forest industry organization, a teak plantation, is 

taken as an example. Suresh Chand Sharma et al. (2010) 

proposed a goal programming model for tracking and tackling 

environmental risk production planning problem that includes 

minimization of damages and wastes in the milk production 

system. T. Gomez et al. (2006) presented a linear fractional goal 

programming model to a timber harvest scheduling problem in 

order to obtain a balanced age class distribution of a forest 

plantation in Cuba. Andres Weintraub et al. (2001) studied the 

role of operational research discipline in the understanding and 

management of renewable resources in the areas of agricultural, 

fisheries and forestry. Alireza Karbasi et al. (2012) discussed the 

goal programming for the optimal combinations of different 

kinds of fertilizers for rice cultivation. In the paper of Shaik Md. 

et al. (2010), a multi-objective forest management process 

employing mathematical programming and the analytical 

hierarchy process had been developed for systematically 

incorporating public input.   

 

V. CONCLUSION 

      The Goal Programming appears to be an appropriate, 

powerful and flexible technique for decision analysis of the 

troubled modern decision maker who is burdened with achieving 

multiple conflicting objectives under complex environmental 

constraints. The modelling approach does not attempt to 

maximize or minimize the objective function directly as in the 

case of conventional Linear Programming. Goal Programming 

model seeks to minimize the deviations between the desired 

goals and the actual results to be obtained according to the 

assigned priorities. 
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    Abstract- Microsomal cytochrome P450 family 1 enzymes 

(2HI4) play prominent roles in xenobiotic detoxication and 

procarcinogen activation. P450 1A2 is the principal cytochrome 

P450 family 1 enzyme expressed in human liver and participates 

extensively in drug oxidations. This enzyme is also of great 

importance in the bioactivation of mutagens, including the N-

hydroxylation of arylamines. P450-catalyzed reactions involve a 

wide range of substrates, and this versatility is reflected in a 

structural diversity evident in the active sites of available P450 

structures. Here the presented structure of human P450 1A2 in 

complex with the inhibitor alpha-naphthoflavone, determined to 

a resolution of 1.95 A alpha-Naphthoflavone is bound in the 

active site above the distal surface of the heme prosthetic group. 

Inhibitors of 2HI4 showed highly adapted for the positioning and 

oxidation of relatively large, planar substrates and a new series of 

dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate and 

naphthoflavone which possess good inhibitory activity against 

2HI4. This compound showed better binding energy than the 

compound which has been already co-crystallized with the target 

protein, (PDB ID 2HI4). 

 

 

    Index Terms- 2HI4inhibitor, molecular docking, protein 

ligand interaction, naphthoflavone 

 

I. INTRODUCTION 

xperimental Procedure 

Synthesis  

To a stirred solution of dimethyl 1,4 – diphenyl naphthalene – 

2,3 – dicarboxylate in THF(10ml) was added at room  

temperature with trietylamine (1mM). After the formation of 

quaternary ammonium salt and benzimidazole, Cl (minor) was 

added and stirring was continued for 4 hours. After the 

completion of the reaction, the reaction mixture was quenched 

with 0.1 mol of HCl (5ml) and extracted with ethyl acetate. The 

solvent was evaporated under reduced pressure and the crude 

mixture was subjected to column chromatography using hexane 

and ethyl acetate (3:1) as eluent to get the pure compound. 

 

Crystallization  

      The crystal is obtained by slower evaporation method at 

room temperature. The sample was taken and it was 

recrystallised using solvent combination of chloroform and 

methanol. Good quality crystal was selected for X-ray diffraction 

studies. 

Data collection 

       A good crystal of dimension 0.2*0.25*0.22 mm was selected 

for data collection. Intensity data were measured on Bruker 

SMART APEX II CCD diffractor with graphite monochromatic 

MoK  radiation (λ = 0.71703Å) at room temperature. The data 

collection was covered over a hemisphere of reciprocal space by 

combination of three sets of exposure each having a different phi 

angle (0, 120 and 240˚) for the crystal and each exposure of 15 

seconds covered 0.3˚ in ω. The crystal to detector distance was 5 

cm and detector swing angle was -35˚. Coverage of the unit set 

was over 92% complete. 

 

        The cell parameters obtained by this process are: 

Cell axes (Å)         15.8021(8)  7.4706(4)         17.8599 (9) 

Cell angles (deg)    90                         96.581(2)         90       

Crystal System       P2(1)/c   

Crystal symmetry  - X, 1/2 + Y, 1/2 - Z 

                                                                                                    

        Crystal decay was monitored by repeating 30 initial frames 

at the end of the data collection and analyzing duplicate 

reflections, and was found to be negligible. The intensity data 

were reduced and Lorentz and polarization corrections were 

applied. A total of 31675 were collected and among them 8520 

reflection were found to be unique. With the criterion of I > 2ζ 

(I), 8520 reflections were considered as observed. The computer 

program XCAD4 reduced the data and the space group was 

deduced to be P-1 . 

 

Structure solution and refinement 

        The structure was solved by direct method using 

SHELXS97 computer program. The trial structure was solved 

refined isotropically followed by an isotropic refinement using 

full-matrix least squares procedures based on F2 by SHELXL97 

computer program. All H atoms were located in the difference 

Fourier maps and were refined isotropically. Refinement 

converged at a final R = 0.0547 and wR2 = 0.1384 

 

Protein Preparation and its function:  

        The protein three dimensional (3D) structure was taken 

from the PDB ID 2HI4.  It is a 1 chain structure of Cytochrome 

P450 with sequence from Homo sapiens. Full crystallographic 

information is available from OCA. Microsomal cytochrome 

P450 family 1 enzymes play prominent roles in xenobiotic 

detoxication and procarcinogen activation. P450 1A2 is the 

principal cytochrome P450 family 1 enzyme expressed in human 

liver and participates extensively in drug oxidations. This 

E 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               199 

ISSN 2250-3153  

www.ijsrp.org 

enzyme is also of great importance in the bioactivation of 

mutagens, including the N-hydroxylation of arylamines. P450-

catalyzed reactions involve a wide range of substrates, and this 

versatility is reflected in a structural diversity evident in the 

active sites of available P450 structures. Here the presented 

structure of human P450 1A2 in complex with the inhibitor 

alpha-naphthoflavone, determined to a resolution of 1.95 A 

alpha-Naphthoflavone is bound in the active site above the distal 

surface of the heme prosthetic group. The structure reveals a 

compact, closed active site cavity that is highly adapted for the 

positioning and oxidation of relatively large, planar substrates. 

This unique topology is clearly distinct from known active site 

architectures of P450 family 2 and 3 enzymes and demonstrates 

how P450 family 1 enzymes have evolved to catalyze efficiently 

polycyclic aromatic hydrocarbon oxidation. This report provides 

the first structure of a microsomal P450 from family 1 and offers 

a template to study further structure-function relationships of 

alternative substrates and other cytochrome P450 family 1 

members. The structure was refined using amber force filed and 

the final model was taken as starting structure for the docking 

studies.  

 

Q – Site finder: 

        Q – Site finder uses a hierarchical series of filters to search 

for possible locations of the amino acids as active site region of 

the receptor for the ligand.  The active site molecules are ILE A 

117, THR A 118, SER A 122, THR A 124,  PHE A 125,  THR A 

223,  PHE A 226,  VAL A 227,  PHE A 256,  ASN A 257,  PHE 

A 256,  ASN A 312,  ASP A 313,  GLY A 316,  ILE A 314,  

ALA A 17, PHE A 319,  ASP A 320,  THR A 321,  LEU A 382,  

ILE A 386,  GLY A 460 and CYS A 458. 

 

Ligand Preparation: 

        All the small ligand molecule structures were drawn using 

the builder panel available in the CHEM SKETCH and it was 

viewed in Argus lab. In order to get the biological conformations 

of the ligands NAPHTHOFLAVONE structure available in the 

PDB ID 2HI4 was taken as scaffold. Similar structure were 

downloaded in PUBCHEM and these stricter were drawn in 

CHEM SKETCH and these 3D structures were then energy 

minimized using the Argus lab – force field until it reaches the 

RMSD 0.001 kcal/mol. The structures were shown in the the 

following table.  

 

 

Table 1: Structures of 2HI4 inhibitors 

 

S. No Compound Name Structure 

1 1-ethenyl-8-phenylnaphthalene 

H

H
H

H

H

H

H
H

H
H

H

H

HH

 

2 1-(3-ethenylphenyl)naphthalene 

H

H

H

H

H

H

H

HH

H

HH

H

H
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3 1-(2-ethenylphenyl)naphthalene 

H

H

H

H

H

H

H

H

H
H

H

H
H

H

 

4 1-(1-Phenylvinyl)naphthalene 

H

H

H

H
H

H

H

H

H

H

H

H

H

H

 

5 1-(4-phenylbutyl)naphthalene 

H

H

H

H

H

H

H

HHHH

HHHH

HH

HH

H  
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6 1-Benzylnaphthalene; Naphthalene 

H
H

H

H

H

H
H

H

HH

H

H

H
H

 

7 1-(2-but-3-enylphenyl)naphthalene 

H H

H

H

H

HH
H

H

H

H

H
H

H
H

H

H

H

 

8 
1-(3-phenylpropyl)naphthalene 

 

H

H

H

H

H

H

H

HHHH

HH

H

H

H

H

H
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9 1-(2-phenylethyl)naphthalene 

H

H

H

H

H

H

H

H HHH

H
H

H
H

H  

10 1-methyl-5-phenylnaphthalene 

H

H

H

H

H

H

HH H

HH

HH

H  

11 1-methyl-8-phenyl-naphthalene 

H

H
H

H

H

H H

H

H

H

H

H

H

H
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12 
(Methylphenyl)naphthalene;  

Naphthalene, (methylphenyl)- 

H

H

H

H

H

H

H

H

HH

H

H

H

H

 

13 1-(4-ethenylphenyl)naphthalene 

H

H

H

H

H

H

H

HH

HH

H

H

H

 

14 2-(4-ethenylphenyl)naphthalene 

H

H

H

H

H

H

H
H

H

H

H

H
H

H

 

15 1,2-bis(ethenyl)phenanthrene 

H

H

H

H

H

H

H

H

H

H

H

H
H

H
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16 2-(2-ethenylphenyl)naphthalene 

H

H

H

H

H

H

H

H

H

H

H H

HH  

17 1-(2-ethylphenyl)naphthalene 

H

H

H

H

H

H

H

H

H

H

H H

HH  

18 
dimethyl 1,4 – diphenyl naphthalene – 2,3 – 

dicarboxylate 
O

O O

O

H H

H
H HH H

H

H H
H

H

H

H

H

H H H H

H  

19 Naphthoflavone 

 OH

O
+
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II. RESULT AND DISCUSSION 

 

Table 2: Docking Scores of different inhibitors by Arguslab 

 

S. No Compound Name 
Final Docked Energy 

(Binding Energy Kcal/mol) 

1 1-ethenyl-8-phenylnaphthalene -13.2465 

2 1-(3-ethenylphenyl)naphthalene -13.9318 

3 1-(2-ethenylphenyl)naphthalene -13.7285 

4 1-(1-Phenylvinyl)naphthalene -13.5066 

5 1-(4-phenylbutyl)naphthalene -14.8642 

6 1-Benzylnaphthalene; Naphthalene -15.8411 

7 1-(2-but-3-enylphenyl)naphthalene -15.4927 

8 
1-(3-phenylpropyl)naphthalene 

 
-14.7016 

9 1-(2-phenylethyl)naphthalene -14.3659 

10 1-methyl-5-phenylnaphthalene -13.5870 

11 1-methyl-8-phenyl-naphthalene -13.5507 

12 
(Methylphenyl)naphthalene;  

Naphthalene, (methylphenyl)- 
-13.7834 

13 1-(4-ethenylphenyl)naphthalene -13.8225 

14 2-(4-ethenylphenyl)naphthalene -13.9428 

15 1,2-bis(ethenyl)phenanthrene -13.3537 

16 2-(2-ethenylphenyl)naphthalene -13.7582 

17 1-(2-ethylphenyl)naphthalene -13.6064 

18 dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate -14.6659 

19 Naphthoflavone -14.1935 
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Figure 1: dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate with active site of 2HI4 

 

 

       From the experiment it is clear that the crystallographically 

solved compound, dimethyl 1,4 – diphenyl naphthalene – 2,3 – 

dicarboxylate can be used as a inhibitor. This compound showed 

better binding energy than the compound which has been already 

co-crystallized with the target protein, (PDB ID 2HI4). The 

binding energy for the ligand when it was removed from the 

PDB structure and docked with the protein, after minimization, 

was -14.1935 whereas the binding energy for dimethyl 1,4 – 

diphenyl naphthalene – 2,3 – dicarboxylate was found to be –

14.6659. 

  

 

Table: 3  Interactions between dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate and protein 2HI4 

 

Pose 
Hydrogen bond 

D-H…A 
Distance(å) 

Binding Energy 

Kcal/mol 

1 

0721 C ------ 125 PHE 

2811 C ------ 386 1LE 

1734 C ------ 256 PHE 

2.172 

2.495 

2.121 

-14.6659 

2 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

2.999 

2.503 
-14.67 

3 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

2.829 

2.988 
-13.34 

4 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.727 

2.157 
-11.91 
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5 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.919 

2.268 
-11.71 

6 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.717 

2.166 
-11.50 

7 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.716 

2.162 
-11.50 

8 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.858 

2.166 
-11.49 

9 
3409 N ------ 460 GLY 

3400 S ------ 458 CYS 

3.621 

2.057 
-11.33 

 

 

 

Table: 4 Interactions between dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate and protein 2HI4 and co crystallized 

Naphthoflavone with 2HI4 

 

Compound 
Hydrogen bond 

D-H…A 
Distance(å) 

Binding Energy 

Kcal/mol 

Dimethyl 1,4 – diphenyl naphthalene – 

2,3 – dicarboxylate 

0721 C ------ 125 PHE 

2811 C ------ 386 ILE 

1734 C ------ 256 PHE 

2.172 

2.495 

2.121 

-14.6659 

Naphthoflavone  

0721 C ------ 125 PHE 

2811 C ------ 386 ILE 

1734 C ------ 256 PHE 

2.183 

2.322 

2.255 

-14.1935 

 

        Cytochromes P450 (P450s) play a major role in the 

clearance of drugs, toxins, environmental pollutants,  xenobiotic 

detoxication and procarcinogen activation.. Additionally, 

metabolism by P450s can result in toxic or carcinogenic 

products. The metabolism of pharmaceuticals by P450s is a 

major concern during the design of new drug candidates. 

Determining the interactions between P450s and compounds of 

very diverse structures is complicated by the variability in P450-

ligand interactions. Understanding the protein structural elements 

and the chemical attributes of ligands that dictate their 

orientation in the P450 active site will aid in the development of 

effective and safe therapeutic agents.  

        The goal of this review is to describe P450-ligand 

interactions from two perspectives. The first is the various 

structural elements that microsomal P450s have at their disposal 

to assume the different conformations observed in X-ray crystal 

structures.  The second is P450-ligand dynamics analyzed by 

docking studies and identified flexible inhibitor. 

        The crystal structure of 2HI4 shows the enzyme in complex 

with Dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate, 

which is a competitive inhibitor of family 1 P450s. In general, α-

naphthoflavone (ANF) substrates and inhibitors are relatively 

large molecules that contain aromatic, planar regions with 

various chemical side groups that may or may not be planar as 

well.  

        The 2HI4 structure contains 12 α-helices designated A–L 

and four β-sheets designated 1–4 (12). As observed with other 

mammalian CYPs of known structure, the most conserved 

regions are the core of the protein forming the heme binding site 

and the proximal surface that is considered to offer binding sites 

for cytochrome P450 reductase and cytochrome b5. The most 

distinct regions between known CYP structures are the portions 

that constitute the distal surfaces of the substrate binding cavity, 

the helix B–C and F–G regions, and the C-terminal loop 

following helix L. 
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Figure 2: dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate with active site of 2HI4 

 

       In the 2HI4 structure, the α-helical hydrogen-bonding 

manner is lost at residues Val220 and Lys221, resulting in one 

helical turn in the middle of helix F to unwind. Two water 

molecules fill the space and thus form water-bridged contacts 

between Val220 carbonyl oxygen and Thr223 Oγ, and Lys221 

carbonyl oxygen and His224 amide nitrogen, respectively. 

       Sansen et al., have reported that the substrate binding cavity 

of CYP1A2 is lined by residues on helices F and I that define a 

relatively planar binding platform on either side. Helix I bend 

while it crosses the heme prosthetic group, placing its residues in 

one flat side of the substrate binding cavity. Coplanarity is thus 

formed through the Ala317 side chain, the Gly316–Ala317 

peptide bond, and the Asp320–Thr321 peptide bond. On the 

other side of the cavity, the side chain of Phe226 of helix F forms 

a parallel substrate binding surface. The active site cavity of 

CYP1A2 is stabilized through a strong hydrogen-bonding 

interaction between the side chain of Thr223 on helix F and the 

side chain of Asp320 on helix I. Both Thr223 and Asp320 play a 

role in forming an extensive network of hydrogen-bonded water 

molecules and side chains, including Tyr189, Val220, Thr498, 

and Lys500. 
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Figure 3: Naphthoflavone with active site of 2HI4 

 

         Our docking studies using Arguslab have identified 

Phe125, Phe256, and Ile 386 as the most important residues to 

influence the inhibitory potency of an enzyme. Based on the 

structure of 2HI4, we have successfully docked two substrates 

(Dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate and 

naphthoflavone) into its active site.  

 

III. CONCLUSION 

        In conclusion, we have demonstrated synthesis, molecular 

modeling studies of a new series of dimethyl 1,4 – diphenyl 

naphthalene – 2,3 – dicarboxylate and naphthoflavone which 

possess good inhibitory activity against 2HI4. Molecular docking 

studies showed that hydroxyl and carbomethoxy functionalities 

at adjacent positions on dimethyl 1,4 – diphenyl naphthalene – 

2,3 – dicarboxylate and Naphthoflavone are crucial for inhibitory 

activity as they are involved in a number of hydrogen bond 

interactions with Phe125,  Ile386, Phe256 and hydrogen bump 

with Cys458 and Gly460. The newly crystallized compound 

dimethyl 1,4 – diphenyl naphthalene – 2,3 – dicarboxylate which 

showed docked energy -14.6659 Kcal/mol demonstrated 95% 

inhibition against 2HI4. A series of naphthalene derivatives 

demonstrated good inhibition against 2HI4 and are useful 

candidates leads for the development of potential inhibitor of 

Hydrocarbon Cytotoxicity and Microsomal Hydroxylase.  
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    Abstract- Polymeric solid complexes having distorted square 

antiprismatic geometries of La(III), Ce(III), Pr(III), Nd(III), 

Sm(III), Gd(III) and Dy(III) with 2,5-Dihydroxy-1,4-

benzoquinone are reported. Their compositions and geometries 

are supported by elemental analysis, IR spectroscopy, magnetic 

susceptibility measurements and electronic absorption 

spectroscopic studies. 

 

I. INTRODUCTION 

anthanide(III) ions, because of their size and charge are the 

best ions to form stable complexes with high coordination 

number
[1]

.Lanthanide(III) complexes have biological
[2-5]

 and light 

emitting
[6-7]

 applications. Keeping in view the applications of 

Lanthaminide complexes, we described the synthesis and 

spectroscopic characterization of some lanthanide(III) complexes 

with 2,5-Dihydroxy-1,4-benzoquinone. 

 

II. EXPERIMENTAL 

       2,5-Dihydroxy-1,4-benzoquinone was prepared by reported 

method M.P. 212.5 C (Lit. 213 C)
[8]

. Purity was checked by 

simple spot test. The solid complexes were prepared by mixing 

the aqueous solutions of respective lanthanide chloride (taken in 

large excess) and ligand (taken as sodium salt). The precipitated 

complexes were separated by filtration and excess metal 

chlorides were removed by washings with water. The complexes 

were finally dried under vacuum over anhydrous calcium 

chloride. 

          Estimation of C and H was carried out by combustion 

method using microanalytical technique. The metal (M) content 

was estimated by the ignition of the complexes to their respective 

oxides. 

        IR spectra of the ligand and the complexes were recorded in 

4000-200 cm
-1

 region using KBr pellets. 

        The electronic absorption spectra of the complexes were 

recorded as diffuse reflectance spectra of VSU2P (Carl Ziess) 

spectrophotometer from 50,000 and 12500 cm
-1

. Magnetic 

susceptibility measurements were carried out by Guoy method. 

 

III. RESULTS AND DISCUSSION 

        The elemental analysis results given in Table suggest 

molecular formula [M(C6H2O4)1.52H2O]n where M = La(III), 

Ce(III), Pr(III), Nd(III), Sm(III), Gd(III) and Dy(III). 

         The bonding of the metal to the ligand is studied by 

compairing the IR spectrum of the ligand with those of the 

complexes
[9-10]

. In the ligand spectrum, bands at 3300 cm
-1

,          

1610 cm
-1

 and 1210 cm
-1

 are due to intramolecular hydrogen 

bonded of hydroxyl groups at position 2 and 5, the (C=O) and 

(O-C) respectively. The spectra of the complexes in 

comparision show significant shifts in the above mentioned 

bands due to coordination to metal ions. The band due to intra-

molecularity hydrogen bonded hydroxyl groups disappears in the 

spectra of the complexes as a result of the coordination to the 

metal ion through the oxygens of the hydroxyl and abstraction of 

protons. In the complexes of La(III), Ce(III), Pr(III), 

Nd(III),Sm(III), Gd(III), Dy(III) bands at 3500, 3400, 3200, 

3450, 3300, 3400, 3500 cm
-1

 respectively are assigned to the 

stretching modes of coordinated water molecules. The bands in 

the range of 500 to 710 cm
-1

 are due (M-O) stretching modes. 

 

        The qualitative assignments of bands of absorption spectra 

are made by compairing with reported data (table)
[11-15]

. The 

other bands, are assigned as 5d4f type transitions, metal to 

ligand, ligand to metal and electronic transitions within the 

ligand. Absorption band shifts to higher frequency in the 

complexes due to chelation. The eff values (Table) suggest that 

La(III) complex is diamagnetic whereas all other complexes are 

paramagnetic due to presence of 4f-electrons. The 4f electrons 

shielded by 5S
2
p

2
 electrons

[16]
 and hence not involved in 

bonding.. The magnetic moment values of these complexes 

slightly deviate from the values reported for free ions
[17]

. The 

proposed geometry of the complexes is distorted square 

antiprismatic
[18]

 with eight coordination. 

         Lanthanide possess 4f
n
5d

1
6s

2
 configurations, and as a low 

electronegative of these elements and the increasing stabilization 

of the 4f, 5d and 6s orbitals (4f>5d>6s), the +3 oxidation state is 

most stable. The 4f electrons are contracted into the core, they 

almost do not participate in bonding. As a direct consequence, no 

-backbonding is possible. 2,5-Dihydroxy-1,4-benzoquinone has 

two chelated hydroxyl and carbonyl functional in two vicinal 

positions 2,5 and 1,4. The hydroxyl groups suffer abstraction of 

protons thereby giving rise to a divalent C6H2O4
2-

 anion. The 

ligand form linear solid polymeric complexes with 

Lanthanide(III) ions due to two chelating sites at opposite 

positions The proposed geometries of the complexes is distorted 

square antiprismatic
[18]

. 

 

L 
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Table 

Elemental Analysis, colour, eff(BM), IR spectral and electronic absorption spectra of the complexes 

 

 

 

 

 

REFERENCES 

[1] Huneey J E, Keiter E A and Keiter R L. Inorganic Chemistry Principles of 
Structure and Reactivity, Pearson Education, Singapore, 2002. 

[2] Karthikeyan G, Mohanraj K, Elango K P and Girishkumar K. Transition 
Met. Chem., 2004, 29:86. 

[3] Premkumar T, and Govindarajan S. J. Microbiol. Biotechnol, 2006, 
22:1105. 

[4] Chiu M L, Nelson P W, Paetznick V L and Rex J H, J. Clin. Microbiol. 
1999, 37:1625. 

[5] Karthikeyan G, Mohanraj K, Elango K P, and Girishkumar K, Russ. J. 
Coord. Chem., 2006, 32:380. 

[6] Okamoto S, Vyprachticky D, Furuya H, Abe A and Okamoto Y, 
Macromolecules, 1996, 29:3511. 

[7] Vyprachticky D, and Cimrova V, Macromolecules, 2002, 35:3463. 

[8] Knoevenagel G, et al. Ber. 1901, 34:3993. 

[9] Nakamoto K, Infrared Spectra of Inorganic and Coordination Compounds, 
Wiley: New York, 1970. 

[10] Burmeister J K, Coord. Chem. Rev. 1966, 1968 and 1990. 

[11] Karraker D G, Inorganic Chem. 1986, 7:7. 

[12] Mareizok M, Pletkinyer H A, Zachariasen W H, Zachariasen. Acta. Cryst., 
1961, 14:234. 

[13] Rayon L J, Inorg. Chem., 1969, 8:2053. 

[14] Rayon L J and Jorgenson C K, J. Phys. Chem. 1966, 70:2845. 

[15] Judd B. R. Phys. Review, 1962, 127:750. 

[16] Agarwal R K and Himanshu Agarwal, Synth. React Inorg. Met. Org. Chem., 
2001, 31:263. 

[17] Mulay L N, Magnetic Susceptibility, 1963, 1773. 

[18] Cunningham J A, Sands D E and Wagner W F. Inorg. Chem. 1968, 7:2295. 

 

S. 

NO 

Complex Colour eff 

B.M 

Elemental Analysis (Calc./ Found) IR spectral bands (cm
-1

) Electronic 

Absorption (cm
-1

) 

    C H M (C=O) (O=C) (M-

O) 

Bands Assignment 

1 [La(C6H2O4)1.5(H2O)2]n Pink 0.00 28.34/28.00 1.31/1.29 36.45/36.90 1580 1280 570 26512 Intra-ligand 

Charge 

transfer 

2 [Ce(C6H2O4)1.5(H2O)2]n Light 

Pink 

2.50 28.25/28.00 1.31/1.29 36.65/36.56 1540 1270 710 42000 

23125 

2
D5/2

2
F5/2 

2
D3/2 

2
F5/2 

3 [Pr(C6H2O4)1.5(H2O)2]n Pink 3.50 28.19/28.89 1.31/1.40 36.39/36.59 1600 1260 550 18818 1
D2 

3
H4 

4 [Nd(C6H2O4)1.5(H2O)2]n Pink 3.59 27.95/27.85 1.29/1.35 37.33/37.50 1590 1270 680 26122 

18915 

2
P1/2 

4
I9/4 

2
G9/2  

4
I9/4 

5 [Sm(C6H2O4)1.5(H2O)2]n Pink --- 27.51/26.35 1.27/1.40 38.30/38.12 1600 1260 680 13793 
6
F7/2 


6
H5/2 

6 [Gd(C6H2O4)1.5(H2O)2]n Pink 7.90 27.04/27.35 1.25/1.55 39.37/40.00 1550 1270 550 26122 6
P7/2 

8
S7/2 

7 [Dy(C6H2O4)1.5(H2O)2]n Pink 10.51 26.691/26.59 1.24/1.34 40.15/40.29 1600 1270 500 13793 
6
H3/2 


6
H5/2 

 C6H4O4 (ligand) Yellow --- 51.58/51.52 2.87/2.84  1610 1210 -- -- ----- 
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    Abstract- In the present study and research work, soil-site 

suitability evaluation was made for the Malwa plateau of 

Banwara district in southern Rajasthan for chickpea (Cicer 

arietinum L.). Ten typical pedons representing major landforms 

of Malwa plateau in Banswara district, Rajasthan were evaluated 

for their suitability to chickpea (Cicer arietinum L.) cultivation 

using limitation method regarding number and intensity of 

limitations. The study suggests that chickpea (Cicer arietinum 

L.) is moderately suitable in soils of Pedon P8 but marginally 

suitable in soils of Pedon P1, P2, P3, P4, and P5  whereas soils of 

Pedon P6 and P10 are not suitable for chickpea (Cicer arietinum 

L.) cultivation. Soil depth, wetness (drainage), erosion, texture 

and organic carbon are the major limitations for crop growth in 

the most of soils of Malwa plateau. The suitability classes can be 

improved if the correctable limitations (soil fertility 

characteristics) are altered through application of farm yard 

manure, green manuring and inclusion of legumes rotation. 

 

 

    Index Terms- Chickpea, Limitations, Soil-site suitability, 

Potential.  

 

I. INTRODUCTION 

elatively scarcity of land resources for agriculture and 

insufficient food security of world‘s population require that 

land be used in optimum way. Soil is recognized as one of the 

most valuable natural resources on whose proper use depend the 

life supporting systems and social and economic development. 

Indiscriminate use of land resources, in general, leads to their 

degradation and in-turn decline in productivity. They need to be 

used according to their capacity to satisfy the needs of its 

inhabitants. This can be achieved through proper investigations 

of land resources and their scientific evaluation. Land suitability 

evaluation is the process of determining the potential of land for 

land use planning (Sys et al. 1991). In the different parts of India, 

land suitability was evaluated for various crops such as cotton 

(Sehgal 1991; Kharche and Gaikawad 1993; Mandal et al. 2002), 

Mustard (Bera et al. 2005), Maize (Leelavathi et al. 2010), 

Chickpea (Cicer arietinum L.) (Satyavathi and Reddy 2004), 

wheat (Sharma and Sharma 1991; Baskar et al. 1996; Sharma 

1999), sorghum (Pakhan et al. 2010) and rubber (Kharche et al. 

1995). However, such information on soils of Banswara district 

of Rajasthan is very scanty hence, In view of this, the present 

study was undertaken to evaluate soil-site suitability for 

chickpea. 

 

II. MATERIALS AND METHODS 

      The study area lies between 23°10' 26'' to 23°31' 5'' N 

latitudes and 74° 20' 34'' to 74° 39' 20'' E longitudes 

encompassing Malwa plateau area in southern part of Rajasthan 

with attitude ranging from 140 to 425 m above mean sea level 

(amsl). The average annual rainfall is 972 mm and the climate of 

the area is semi- arid characterized by extremes of temperature 

and low wind velocity. The mean annual temperature varies from 

10.3°C to 42°C. The temperature regime of the area is 

hyperthermic. The area comprises hills, undulating pediments, 

undulating plain, alluvial plain with basalt as an igneous parent 

rock. The soil moisture regime is ―Ustic‖. 

      Ten typical pedons representing major landforms of the area 

viz., hill top, side slope, foot slope, undulating pediment, 

moderately sloping pediment, gently sloping pediment and very 

gently sloping alluvial plain were studied for their morphological 

characteristics following the procedure outlined in Survey 

Manual (Anonymous, 1995). Horizon-wise soil samples were 

collected from the typifying pedons and analysed for their 

physical, physico-chemical and chemical properties following 

standard procedures. The soils were classified according to Key 

to Soil Taxonomy (Anonymous, 1998) and these soils were 

evaluated for their suitability using limitation method regarding 

number and intensity of limitations (Sys et al. 1991). 

      The landscape and soil requirements for these crops were 

matched with generated data at different limitation level: no (0), 

slight (1), moderate (2), severe (3), very severe (4). The number 

and degrees of limitations suggested the suitability class of pedon 

for a particular crop (Sys et al. 1991). The potential land 

suitability (Table 4) sub-classes were determined after 

considering the improvement measures to correct these 

limitations (Sys et al. 1991). 

 

III. RESULTS AND DISCUSSION 

      The relevant soil characteristics are given in table 1 and table 

2 and the site and weighted means of soil characteristics are 

given in table 3. These soils are developed from basalt parent 

material and alluvial deposits. The kind and degree of limitations 

of the soils for the chickpea crop are presented in table 4. The 

soils with no or only slight limitations were grouped under highly 

suitable class (S1); the soils with more than four slight 

limitations, and /or with more than three moderate limitations 

under moderately suitability class (S2); the soil with more than 

three moderate limitations, and/or one or more severe 

limitations(s) under marginally suitable class (S3); the soils with 

R  
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very severe limitations which can be corrected under N1 

(currently not suitable); the soil with very severe limitations 

which can not be corrected were grouped under unsuitable class 

N2 (Sys et al. 1991).  This method also identifies the dominant 

limitations that restrict the crop growth in the sub-class symbol 

such as climatic (c), topographic (t), wetness (w), physical soil 

characteristics (s), soil fertility (f) and soil salinity/alkalinity (n). 

The suitability classes and sub-classes were decided by the most 

limiting soil characteristics (Table 4). 

 

 

    

 

 

 

Table 1: Morphological characteristics of soils 

 

Horizon Depth (cm) Boundary Colour (moist) Texture 

Gravel 

volume 

(%) 

Structure 
Consistence 

Roots 
D M W 

Pedon-1: Clayey- skeletal, mixed hyperthermic  Lithic Ustorthents 

All 0-30 cs 10YR 2/2 gcl 50-60 m1sbk h fr sp mc 

Pedon-2: Clayey- skeletal, mixed hyperthermic  Lithic Ustorthents 

All 0-22 ds 10YR2/1 gc 40-50 m2sbk h fr sp mm 

C1 22-45 cs 10YR 2/1 gc 70-80 massive h fr sp cc 

Pedon-3: Clayey- skeletal, mixed hyperthermic   VerticUstorthents 

AP 0-17 ds 10YR 2/1 gc - m2sbk h fr sp Mm 

C12 17-45 ds 10YR 2/1 gc - massive h fr sp Cc 

Pedon-4: Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 

All 0-25 cs 5YR 3/3 gcl - f2sbk h fr sp Ff 

Pedon-5: Fine, smectite, hyperthermic   Vertic Haplustepts 

AP 0-21 ds 10YR 3/1 c 10-15 m3abk h fi sp Ff 

B21 21-40 cs 10YR 3/1 c 10-15 m3abk h fi sp Ff 

B31 40-60 cs 10YR 3/4 c 30-40 massive h fi sp Cc 

Pedon-6: Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 

Al 0-20 cs 5YR 2.5/2 gcl 40-50 m2sbk h fr sp Mc 

Pedon-7: Clayey, smectite, hyperthermic   Lithic Ustorthents 

AP 0-15 ds 10YR 2/1 c - m2sbk h fr sp Ff 

B21 15-30 cs 10YR2/1 c - m2sbk h fr sp Ff 

BC 30-50 cs 10YR3/3 gc - massive h fr sp Ff 

Pedon-8: Fine, smectite, hyperthermic   Typic Haplusterts 

AP 0-23 ds 10YR 2/1 c - m2sbk h fr sp Mc 

A12 23-45 cs 10YR 2/1 c - m2sbk h fr sp Mc 

A13 45-68 ds 10YR 2/1 c - m2sbk h fr sp Mc 

A14 68-100 cs 10YR 2/1 c - m2sbk h fr sp Mc 

A15 100-130 ds 10YR 2/1 c - m2sbk h fr sp Mc 

Pedon-9: Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 

AP 0-30 cs 10YR 2/1 gc 40-50 m2sbk h fr sp Fc 

Pedon-10: Clayey- skeletal, mixed hyperthermic Lithic Ustorthents 

AP 0-20 cs 5YR 3/3 gcl 30-40 m2sbk h fr sp Mm 
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       Boundary: c- clear, d- diffuse s- smooth, Texture: c- clay, l- loam, g- gravelly, Structure: m- medium, f- fine, 2- moderate,  sbk- 

subangular blocky, Consistence: h- hard, fr- friable, fi- firm, s- sticky, p- plastic, Roots: mc- medium common, ff- fine few, cc- coarse 

common, fc- fine common. 

 

Table 2 Physico-chemical characteristics of soils. 

 

 

Depth 

(cm) 

Sand Silt  Clay CaCO3 

(%) 

CEC 

(cmol 

(p
+
)  

kg
-1

) 

BS 

(%) 

Sum of 

cations 

(cmol 

(p
+
)  

kg
-1

) 

pH 

(1:2) 

EC 

(dSm-
1
) 

OC 

 (g kg
-1

) 

ESP 

(-----------%-------------) 

P1 (Chota Dungra) Clayey- skeletal, mixed hyperthermic  Lithic Ustorthents 

0-30 41.28 22.19 36.53 12.00 22.40 92.67 20.76 6.4 0.24 12.3 2.14 

P2 (Chota Dungra) Clayey- skeletal, mixed hyperthermic  Lithic Ustorthents 

0-22 35.93 23.09 40.98 13.00 27.90 96.20 26.84 6.4 0.37 11.5 2.25 

22-45 34.95 21.76 43.29 15.20 28.20 97.44 27.48 6.5 0.25 9.2 1.80 

Pedon-3 (Chota Dungra) Clayey- skeletal, mixed hyperthermic   VerticUstorthents 

0-17 30.21 22.55 47.24 13.30 33.60 96.13 32.30 6.5 0.39 10.2 2.17 

17-45 29.12 26.86 44.02 16.50 32.30 94.55 30.54 6.6 0.37 9.1 2.10 

Pedon-4 (Napla) Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 

0-25 37.27 27.62 35.12 15.00 20.50 93.90 19.25 6.7 0.28 5.5 1.07 

Pedon-5 (Daldi) Fine, smectite, hyperthermic   Vertic Haplustepts 

0-21 19.80 30.35 49.85 21.80 31.70 97.94 31.05 6.4 0.60 8.2 2.74 

21-40 22.14 26.76 51.10 35.00 34.50 98.31 33.92 6.6 0.60 7.5 1.85 

40-60 22.73 27.31 49.96 53.40 30.90 94.04 29.06 6.9 0.49 5.2 3.07 

Pedon-6 (Khajuran) Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 

0-20 36.34 25.39 38.27 18.70 24.10 95.76 23.08 6.5 0.41 13.6 3.60 

Pedon-7 (Khandu) Clayey, smectite, hyperthermic   Lithic Ustorthents 

0-15 22.80 27.93 49.27 24.20 31.40 99.33 31.19 6.9 0.42 6.1 2.10 

15-30 20.18 27.32 52.50 27.60 35.10 95.41 33.49 6.9 0.43 5.8 2.79 

30-50 24.42 22.47 54.10 45.50 29.60 89.45 26.48 7.2 0.45 5.2 1.92 

Pedon-8 (Chimsarwan) Fine, smectite, hyperthermic   Typic Haplusterts 

0-23 16.41 29.13 54.46 19.30 34.50 98.14 33.86 6.7 0.53 9.4 2.28 

23-45 12.49 35.31 52.20 24.50 31.10 95.98 29.85 6.6 0.52 8.4 3.02 

45-68 14.28 29.98 55.74 31.50 35.30 96.45 34.05 6.9 0.45 7.6 3.11 

68-100 14.68 23.15 62.17 35.80 38.10 99.31 38.04 7.1 0.42 7.9 2.57 

100-130 19.23 23.57 57.20 40.20 33.70 92.40 31.14 7.3 0.36 7.8 2.19 

Pedon-9 (Dungripada) Clayey- skeletal, mixed hyperthermic   Lithic Ustorthents 
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0-30 23.89 21.77 54.34 29.50 33.90 95.57 32.40 7.1 0.46 9.9 2.18 

Pedon-10 (Kotra) Clayey- skeletal, mixed hyperthermic Lithic Ustorthents 

0-20 32.72 27.06 39.82 22.40 24.10 91.95 22.16 6.9 0.37 8.5 2.48 

 

 

Table 3 Soil-site and weighted means of soil characteristics of selected pedons 

 

Pedo

n 

Landform Wetness (w) 

Drainage 

Soil 

depth 

(cm)                            

CaCO3 

(g kg
-1

) 

CEC 

(cmol 

(p
+
) 

kg
-1

) 

BS 

(%) 

pH 

(1:2) 

OC 

(g kg
-1

) 

EC (dSm
-

1
) 

ESP 

P1 Hill top Some what 

excessive 

30 12.0 22.40 96.67 6.40 12.3 0.24 2.14 

P2 Side slope Some what 

excessive 

45 14.12 28.05 96.82 6.45 10.3 0.31 2.02 

P3 Foot slope Some what 

excessive 

45 15.29 32.79 95.34 6.56 9.5 0.38 2.13 

P4 Undulating 

pediment 
Some what 

excessive 

52 15.0 20.50 93.90 6.70 5.5 0.28 1.07 

P5 Moderately 

sloping 

pediment 

Well 

drainage 

60 36.51 32.32 96.76 6.63 7.0 0.56 2.57 

P6 Gently 

sloping 

pediment 

Some what 

excessive 

20 18.70 24.10 95.76 6.50 13.6 0.41 3.60 

P7 Gently 

sloping 

pediment 

Well 

drainage 

50 33.74 31.79 94.73 7.02 5.6 0.43 2.23 

P8 Gently 

sloping 

pediment 

Well 

drainage 

130 31.22 34.76 96.45 6.95 8.1 0.45 2.60 

P9 Very gently 

sloping 

alluvial plain 

Well 

drainage 

30 29.50 33.90 95.57 7.10 9.9 0.46 2.18 

P10 Very gently 

sloping 

alluvial plain 

Some what 

excessive 

20 22.40 24.10 91.95 6.90 8.5 0.37 2.48 

 

 

        The studied soils vary in their suitability for chickpea 

according to the criteria for the determination of the land 

suitability classes. Pedon P1 and P2 which are grouped under 

Lithic Ustorthents are marginally suitable for chickpea. The 

major limitations are wetness (drainage), physical soil 

characteristics viz., coarse fragments and soil depth and soil 

fertility characteristics like pH and organic carbon. Pedon P3 

which is grouped under Vertic Ustorthents is marginally suitable 

for chickpea cultivation. These soils showed limitations of 

wetness (drainage), physical soil characteristics (soil depth) and 

soil fertility characteristics (pH and organic carbon). Pedon P4 , 

which is grouped Lithic Ustorthents is also marginally suitable 

due to limitations of wetness (drainage), soil depth and organic 

carbon. 

        The major limitation of chickpea cultivation in Vertic 

Haplustepts (pedon 5) is organic carbon, which can be upgraded 

by applying organic manures. Pedon P6, which is grouped under 

Lithic Ustorthents is not suitable for chickpea due to very severe 

limitation of shallow soil depth. Pedon P7 is marginally suitable, 

which is grouped under Lithic Ustorthents. Shallow depth and 

low organic carbon are the major limitations. The improvement 

measures such as application of organic manures, green 

manuring are necessary to enrich and maintain organic matter 

content in these soils. Pedon P8, which is grouped under Typic 

Haplusterts is moderately suitable for chickpea. Organic carbon 

is a major limiting factor and so, the organic carbon status in 

soils can be improved by the application of farmyard manure, 

green manuring and inclusion of legumes in rotation. Therefore, 

these soils can be upgraded in highly suitable class by 

management of soil fertility. Pedon P9, which grouped under 

Lithic Ustorthents is marginally suitable for chickpea and it 

suffers from the constraints like coarse fragments, soil depth and 
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organic carbon. The study further indicates that pedon P10 is not 

suitable for chickpea cultivation. The shallow depth, coarse 

fragments, wetness (drainage) and low organic carbon are the 

major limiting factors. 

 

Table 4 Limitation levels of the land characteristics and land suitability classes for chickpea 

 

Ped

on 

Wetness 

(w) 

Drainage 

 

 

 

 

 

 

 

 

Physical soil 

characteristics 

(s) 

Soil fertility characteristics 

(f) 

Salinity/ 

Alkalinity 

(n) 
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ct

u
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su

ta
ib

il
it

y
 s

u
b

c
la

ss
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o
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 s
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s 

  T
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C
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e 
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en

ts
 

(v
o

l.
%

) 

S
o

il
 d

ep
th

 (
cm

) 

C
a

C
O

3
  
(g

 k
g

-1
) 

  C
E

C
 (

cm
o

l 
(p

+
) 

k
g

-1
) 

B
S

 (
%

) 

p
H

 (
1

:2
) 

O
C

 (
g

k
g

-1
)  

E
C

 (
d

S
m

-1
) 

E
S

P
 

P1 3 0 3 3 0 0 0 1 1 0 0 S3 s,f,w S3 s,w 

P2 3 0 3 3 0 0 0 1 1 0 0 S3 s,f,w S3 s,w 

P3 3 0 0 3 0 0 0 1 2 0 0 S3 s,f,w S3 s,w 

P4 3 0 0 2 0 0 0 0 3 0 0 S3 s,f,w S3 s,w 

P5 0 0 1 2 0 0 0 0 3 0 0 S3 s,f S2 s 

P6 3 0 3 4 0 0 0 1 1 0 0 N2 s,f,w - 

P7 0 0 0 3 0 0 0 0 3 0 0 S3 s,f S2 s 

P8 0 0 0 0 0 0 0 0 2 0 0 S2 f S1 

P9 0 0 3 3 0 0 0 0 2 0 0 S3 s,f S3 s 

P10 3 0 2 4 0 0 0 0 2 0 0 N2 s,f,w - 

Limitations: 0-no slight; 1- slight; 2- moderate; 3- severe; 4- very severe, Suitability subclass: f- soil fertility limitations; s- physical 

soil limitations; w- wetness limitations; n- salinity (and/or alkalinity) limitations. 

 

 

         The pedons P1, P2, P3, P4 and P5 are marginally suitable 

for chickpea and pedon P8 is moderately suitable whereas the 

pedons P6 and P10 are not suitable for chickpea cultivation. 

Satyavathi and Suryanarayan Reddy (2004) also reported that the 

soils of Telangana region of Andhra Pradesh are marginally to 

moderately suitable or not suitable for chickpea crop.  Shallow 

depth in Lithic Ustorthents (pedon P6 and P10) and low organic 

matter in all the soils are the important limitations. These finding 

are corroborated with finding of Satyavathi and Suryanarayan 

Reddy (2004) who indicated that the shallow soil depth, coarse 

fragment, wetness (drainage) and organic carbon are the major 

limitation for chickpea in the Telangana region of Andhra 

Pradesh. The improvement measures such as application of 

organic manures, green manuring and crop rotation are necessary 

to enrich and maintain organic matter content in these soils. 

 

IV. CONCLUSIONS 

        The study reveals that the data collected during the soil 

resource surveys are useful to workout suitability of different soil 

units for specific crops or specific land use by comparing the 

requirements of the desired land use with the existing land 

qualities. The basic information in this study can effectively be 

used as input for soil, fertilizer and land use management  that 

help in suggesting suitable soil and crop management and land 

use decision option to the farmers. 
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    Abstract- Background: Kidney diseases is ranked – 3

rd
 

amongst life threatening disease in India, after cancer and heart 

disease. About 200,000 persons go into terminal kidney failure 

every year. Erythropoietin is the primary regulator of red blood 

cell formation in the bone marrow, which are mostly produced 

by the renal epithelial cells. This study was carried out to observe 

the hematological changes like RBC count, Hb concentration, 

hematocrit, platelet count and TLC in patients suffering from 

chronic renal failure.  

Materials and Methods: 50 Chronic renal failure patients blood 

samples were compared with 50 age and sex matched controls 

with inclusion criteria of age between 30 to 75 years, serum 

creatinine > 1.5 mg/dl, and exclusion criteria of  serum creatinine 

< 1.5 mg/dl and patients suffering from muscular atrophy. 

Haematological parameters were estimated by using Beckman 

coulter automatic analyzer, and the serum creatinine was 

estimated by fully automated random access chemistry analyzer.  

Results: Data were analyzed statistically by T – test and 

Pearson‘s correlation coefficient test. In chronic renal failure 

patients, RBC count HB concentration, hematocrit and platelet 

count where significantly (P<0.05) reduced, whereas TLC was 

reduced but not statistically significant.  

Conclusion: Chronic renal failure patients have lower 

hematological indices, due to impaired production of 

erythropoietin, and other factors like increase haemolysis, 

suppression of bone marrow erythropoiesis, hematuria and 

gastrointestinal blood loss. The concentration of serum creatinine 

shows negative correlation with all the haematological 

parameters. And the degree of changes depends on the severity 

of renal failure.  

 

 

    Index Terms- Erythropoietin, hematocrit, platelet count and 

creatinine. 

 

I. INTRODUCTION 

ormal renal function is very important for homeostasis, so 

much so, that situations in which renal functions are 

impaired can be life threatening. Diseases of the kidneys are 

among the most important causes of death and disability in many 

countries throughout the World. [1] 

        The National Kidney Foundation in India states that, kidney 

diseases rank 3
rd

 amongst life threatening disease, after cancer 

and heart disease. About 200,000 persons go in to terminal 

kidney failure every year.  Million more suffer from lesser forms 

of kidney diseases. [2] 

        In United States 35,000 deaths are attributed yearly to renal 

diseases.  The rate of kidney disease mortality in the United 

States has increased by 52% in the past 16 years and continues to 

be higher in blacks than whites.[3]  Morbidity however is by no 

means insignificant.  Millions of persons are affected annually by 

non fatal kidney diseases, most notably infections of the kidney 

or lower urinary tract, kidney stones and urinary obstruction.  

Twenty percent of all women suffer from infection of the urinary 

tract of kidney at sometime in their lives and at least 1% of the 

U.S. population develops renal stones. [4] 

 

 Chronic Renal Failure (CRF) 

        Chronic renal failure is a syndrome characterized by 

progressive and irreversible deterioration of renal function due to 

slow destruction of renal parenchyma, eventually terminating in 

death when sufficient numbers of nephrons have been damaged.  

Acidosis is the major problem in CRF with development of 

biochemical azotemia and clinical uraemia syndrome. [4] 

        Renal diseases are associated with a variety of haemopoietic 

changes.  Anemia parallels the degree of renal impairment and its 

most important cause is failure of renal erythropoietin secretion.  

Other factors include chronic blood loss, hemolysis and bone 

marrow suppression by retained uremic factors. [5]  

 The aim of the present study is to find out the hematological 

changes  in chronic renal failure patients. 

  

II. MATERIALS AND METHODS 

        Effects of Chronic renal failure on Hematological 

parameters is a cross -sectional study, in which hematological 

tests were conducted in 50 Chronic renal failure patients and 

compared with 50 age and sex matched controls. The subjects 

were selected under the age between 30to 75 years and serum 

creatinine >1.5 mg/dl, and exclusion criteria of  serum creatinine 

< 1.5 mg/dl and patients suffering from muscular atrophy. 

        Hematological parameters like Red Blood Cell count 

(RBC), Haemoglobin concentration (Hb %),  Packed cell volume 

(PCV), Platelet count and Total Leucocyte count (TLC) were 

estimated by using Beckman coulter automatic analyzer, and the 

serum creatinine was estimated by fully automated random 

access chemistry analyzer (Humastar 300).  

 

III.  RESULTS 

        The RBC count, Hemoglobin concentration, Hematocrit & 

Platelet count is decreased in chronic renal failure patients, which 

is statistically significant (P= 0.0001). Total leukocyte count is 

N 
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decreased in chronic renal failure patients, which is not 

statistically significant(P= 0.380). The serum creatinine level is 

increased in chronic renal failure patients, which is statistically 

significant(P= 0.0001). Serum creatinine shows negative 

correlation with all the hematological parameters. Serum 

creatinine is increased and is statistically significant. 

 

 

 

Table-1 

 

Name of the  

group 

RBC 

(million/mm
3
) 

Hb gm% PCV % Platelet 

(Lakhs/mm
3
) 

      TLC 

(Thousands 

/mm
3
) 

Creatinine 

(mg/dl) 

Control 

group(n=50) 

4.83±0.36 

  

13.49±0.88 40.92±2.41 2.88±0.55 8376±1507 0.95±0.22 

Study 

group(n=50) 

3.06±0.65 8.83±1.78 27.13±4.41 1.59±0.57 8054±2156 4.76±2.29 

P- Value  0.0001 0.0001 0.0001 0.0001 0.38 0.0001 

 

 

IV. DISCUSSION 

       The hematological parameters in 50 chronic renal failure 

patients compared with 50 age and sex matched controls. In our 

study, it has been observed that the RBC count is decreased 

(Table-1) in chronic renal failures.  (P<0.0001, highly 

significant). Primary cause of decrease RBC count in chronic 

renal failure is impaired erythropoietin production and other 

factors which suppress marrow erythropoiesis and shortened red 

cell survival. Erythropoietin is the hormone which is the major 

humoral regulator of red cell production and helps to maintain 

the viability of RBC by retarding the cleavage of DNA that 

occurs normally in CFU-Es.  In the absence of EPO, DNA 

cleavage is rapid and leads to cell death.  

       RBC survival is decreased in uremic patient‘s in proportion 

to the blood urea nitrogen concentration and, it improves 

significantly after intensive hemodialysis. Uremic plasma 

increases the expression of phosphatidylserine on the outer cell 

surface in red blood cells. This enhances the recognition of 

damaged red blood cells by macrophage, leading to their 

subsequent destruction and decreased survival. [6] 

The hemolytic factor implicated in decreased red blood cells 

survival is presumed to be a toxic substance normally excreted or 

metabolized by the kidneys, one such substance is guanidine and 

its derivatives which appear to be a subset of the many retained 

metabolites, adversely affect erythrocyte survival. [7] 

       The hemoglobin concentration and hematocrit are decreased 

(Table-1) in chronic renal failure patients.  (P < 0.0001, highly 

significant.The hemoglobin concentration and hematocrit 

generally provide an accurate reflection of the extent to which 

the circulating red cell mass is reduced.  In chronic renal disease 

because of impaired erythropoietin secretion, increased 

destruction of red blood cells, leads to a fall in red blood cell 

count, which reduces the hemoglobin concentration and 

hematocrit. A decrease in hematocrit is apparent even among 

patients with mild to moderate renal insufficiency. [8]  

       An inverse relationship between serum or plasma 

erythropoietin levels with hemoglobin (Hb) concentration and 

hematocrit (PCV) normally exist.  As the hemoglobin and 

hematocrit decreases the erythropoietin level rises. The known 

negative correlation between serum erythropoietin and Hb and 

PCV was not apparent in our study, probably because of loss of 

renal mass leading to decreased erythropoietin in spite of 

anemia‘s.  

       It has been observed that the platelet count is decreased 

(Table-1)   in chronic renal failure patients.  (P< 

0.0001,significant). Erythropoietin potentites the effect of 

megakaryocyte colony stimulating factors, acetlyhydroase (PAF-

AH) and paraoxonase (PON1). In chronic renal disease, impaired 

erythropoietin secretion leads to a decrease in platelet count(55). 

The detection of receptors for erythropoietin in megakaryocytes 

is understandable, because erythropoietin levels can affect 

platelet level and because of extensive homology between 

erythropoietin and thrombopoietin, erythropoietin act as the 

major humoral regulator of platelet mass. 

       In patients with chronic renal disease treated with 

erythropoietin, a minor increase in platelet count, averaging 

approximately 30,000 per microliter has been noted. The 

decrease in platelet count in patients with chronic renal disease 

leads to prolonged bleeding time and altered haemostasis. [9]   
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It has been observed that the total leukocyte count (TLC) is 

reduced than the control, (Table-1)  which is not statistically 

significant.  (P = 0.38).  The precise mechanism by which 

chronic renal disease leads to a slight decrease in total leukocyte 

count is not clear.  The possible hypothesis is as follows. 

       In chronic renal failure patients undergoing dialysis, in the 

dialyser, exposure of blood to artificial membranes may result in 

complement activation in vivo.  The complement is typically C3a 

or C5a, produced by the classic complement activation pathway.  

Complement activation induces neutrophil aggregation and 

adherence to endothelial surface with resultant fall in total 

leukocyte count.  In patients undergoing hemodialysis the 

incidence of this affect may be as high as 20%.[10] 

       The serum creatinine level is increased in chronic renal 

failure patients.  (P < 0.0001, highly significant). (Table-1) 

chronic renal disease, creatinine clearance is affected which 

results in increased serum creatinine.  Estimation of serum 

creatinine is used as a diagnostic test to assess kidney function. 

Creatinine level more than 1.5 mg/dl indicates impairment of 

renal function. Serum creatinine shows negative correlation with 

all the haematological values. [11]   

 

V. CONCLUSION 

       From the present study it can be concluded that Patients with 

chronic renal failure show abnormal haematological parameters. 

It has been proposed that in chronic renal failure, impaired 

production of erythropoietin is the main reason for the decrease 

in red blood cell count, hemoglobin concentration, hematocrit, 

platelet count and total leucocyte count. Other associated factors 

like increase haemolysis, suppression of bone marrow 

erythropoiesis, hematuria and gastrointestinal blood loss may 

play a role in decrease red blood cell count, haemoglobin% and 

hematocrit.  

       The concentration of serum creatinine shows negative 

correlation with all the haematological parameters. Chronic renal 

failure patients have lower haematological indices and the degree 

of changes depends on the severity of chronic renal failure. 
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    Abstract- Semantic Web Services (SWS) focus on 

developing a machine understandable approach where different 

sub-services or we can say that small services are combined to 

form a complex web application. It uses various component 

services to satisfy a client‘s request which cannot be satisfied by 

any single available services. Here we try to full fill clients 

request by using Agents capability and for this we try to 

develop an agent based SWS composition method with two sets 

of agents i.e. one for Service Requester and other for Service 

Provider. The agents in SWS are used as clients, service 

provider and middle agents. The multi-agent based approach 

presented is further applied on Medical Health planning domain 

as an application of semantic web technology. The difficulty to 

achieve the patients‘ requirements is a result of availability of 

large number of consulted doctor on the web and is increasing 

continuously. This paper presents a model for Semantic web 

services composition mainly focuses in Medical health planning 

domain. In this model agents are able to understand the 

requirement of the patient and interact with him like a human 

expert. It focuses on how patients request is proceed to provide 

information at patient location as a composition of different 

aggregated web services. 

 

 

    Index Terms- Agents, Adviser Agent, Composition, Medical 

health planning (MHP), Semantic web Services. 

 

I. INTRODUCTION 

emantic web service is the logical extension of current web 

service in semantic dimension to provide information in 

well-defined meaning so that machine can understand it and 

human can work easily in cooperation with system [1]. 

Semantic Web Services (SWS) provides a machine 

understandable and common conceptual framework by which 

we can share different web service resources to meet a 

particular objective. Semantic Web Services (SWSs) can be 

defined as self contained, reusable software components. These 

components are named as agents, that can be used 

independently to fulfill clients request or combined with other 

SWSs components  to carry a complex aggregation through the 

process called SWS Composition [2]. Multi agent system 

contains team of software agents which collectively performing 

a complex task. We know that a single agent is not capable to 

perform these complex tasks individually. This paper is based 

on the understanding that the SWS can be considered as an 

agent system, where each component service has the agent 

capability, implemented as self-contained software component. 

MAS approach in inspired from the work presented in [3] which 

present a framework for agent-enabled SWS composition. Later 

on [2] have also presented multi-agent based composition 

process. Some other work [4] have also done on SWS 

composition and Medical health planning domain but some 

issues that have not been discussed we try to discuss those 

issues in this paper specifically by focusing on Medical health 

care planning domain. Semantic exchange has been used in 

healthcare planning systems using (Resource Description 

Framework) RDF files to reduce the hard coding in the 

communication in healthcare systems [5].  

       The paper has been structured as following: after the 

introduction section, section 2 provides SWS model for Medical 

Health Planning (MHP) System, SWS composition model of 

medical health planning system and its ontological description 

is provided in section 3, and the conclusion in section 4. 

 

II.  MULTI-AGENT BASED SWS MODEL 

        The proposed model is a frame work for semantic web 

service (SWS) composition based on multi-agent system (MAS) 

will be presented and work related to that system will be 

performed. This work will be based upon the understanding that 

we can consider a SWS composition system as MAS, in which 

each of the component system is considered as an agent 

capability. A multi-agent system consists of a team or 

organization of software agents, collectively performing a task, 

which cannot be performed by any individual agent. The 

proposed composition framework deals with some issues and 

MHP domain related quality of service parameters in service 

provider system. Multi-Agent based composition work inspired 

by agent based semantic web service composition by 

considering the thought that a single agent will not be capable 

as much as multi-agents to provide semantic web services. This 

approach is based on fact that whenever a input request is send 

by user agent the Adviser agent validate it and decompose it 

into various simple task than service provider for each 

individual task is selected. Thus various service provider agents 

are used to fulfill a single request of user. Figure 1 represents a 

simple model for input request, its decomposition in various 

tasks by Adviser agent and selection of service providers. 

                  

S 
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Figure 1: MHP System as SWS 

 

 

III. MULTI-AGENT BASED SWS COMPOSITION FOR 

HEALTH CARE PLANNING SYSTEM AND ITS 

ONTOLOGICAL DESCRIPTION 

         Health planning is a new problem for semantic web based 

system. The medical health planning problems are tracking 

hospital, finding specialists of disease, quality of service, 

availability timing etc. All these activities can be assigned to 

different service providers. The profile of all these service 

agents can be created using semantic web description language 

like RDF/RDF-S [6], OWL [7] etc. Some of semantic web tools 

like Protégé [8] [9] provide the support for developing the 

profile in either RDF/RDF-S or OWL. Here for medical health 

care planning we use Protégé to develop profile. 

        Multi-agent based model discussed in section 2 will be 

applied for medical health care planning in this section. The 

service calling agent has the responsibility to perform the 

request to Adviser agent. The request by service calling 

(requester) agent is the specified in the term of ontology, which 

is then used by Adviser agent. An intelligent Adviser Agent is a 

modular, self-contained software component wrapping 

coordination services, with ontological service description. It 

has the capability of validating the constraints, preferences and 

other high level parameters of Service requesters input request. 

Adviser agent decompose complex request in various atomic 

tasks that is complex task into small problem according to their 

ontology description. After decomposition it evaluates service 

providers using their cognitive and quality of service 

parameters. Adviser   Agent has the capability to negotiate with 

both service calling (requester) and service provider to adjust 

activity input, service caller (requester) performance and 

constraints, and to obtain matching common input, output, pre-

condition and effects in order to satisfy the ultimate request. In 

health planning domain patient request or say query is 

decomposed in various sub tasks by Adviser agent according to 

their ontology description as shown in figure 2. For each 

separate task (problem) one Service provider is selected. Figure 

2 show the agent based composition model for medical health 

planning. On the basis of input task type category the ontology 

is then decided.  

        Different hospitals information is developed in form of 

RDF-Schema (Resource Description Framework) [10] files 

which consist of a number of consulted doctors with the 

isSpecialistof  property for specialization, hasHospital property 

for hospital name, hasServiceTime property for doctor timing. 

The hospitals have the property of hascityofservice and 

hasQualityofService. 
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Figure 2: Multi-Agent Based SWS Composition for Medical Health planning system 

 

        Figure 3 shows the object properties in which various 

classes lies for health planning system. Figure 4 shows the class 

hierarchy for health Planning system and its description. Health 

planning domain is sub-divided in various classes like disease, 

disease specialist, hospital, city of service, doctors availability 

timing, quality of service for hospitals. Figure 5 ontology graph 

shows the pictorial relation among above mentioned classes. 

The graph shows how classes are interrelated with each other 

and characteristics of class like functional, inverse etc.  

 

Figure 3: Object Properties in Medical Health planning System 
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Figure 4: Class hierarchies and its description in Medical Health planning System 

 

Figure 5: Ontology graph in Medical Health planning System 
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IV. CONCLUSION 

        Multi-Agents based model is presented for focusing mainly 

on medical health care planning domain. Here we utilize the 

capability of software agents and selecting agents based on task 

type category to fulfill the request. Web based environments play 

an important role in Medical Health plan. The difficulty to 

achieve the patients‘ requirements is a result of availability of 

large number of consulted doctor on the web and is increasing 

continuously. This paper presents a model for Semantic web 

services composition and mainly focuses in Medical health 

planning domain. In this model agents are able to understand the 

requirement of the patient and interact with him like a human 

expert. Behind the scene the agents handle the search and 

retrieval process in different hospital information structures from 

different places. In future work we will enhance this model to 

include the more requirements of the patient and variety of 

consultations as an application of semantic web services 

composition. 
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    Abstract- The purpose of the study was to find out the 

Relationship between Upper Body Anthropometric Parameters 

and Throwing Performance of Handball Players.  To achieve the 

purpose of this study, 30 handball players were selected.  The 

nature and importance of this study was explained the subjects 

and they were expressed their willingness for this study.  The 

players were selected from who had participate in the inter 

collegiate Handball competition in  Pondicherry University their 

age ranged from 17 to 25 years as per college record at the year 

of 2009-2011 batch.  There was no training programme for them.  

Test was conducted for Anthropometric Parameters and 

Throwing Performance namely Arm length, Forearm girth, 

Medicine ball put data was collected and analyzed statistically by 

Pearson product movement co-relation to find out the significant 

level. 

 

 

    Index Terms- Arm length, Forearm girth, Medicine ball put. 

 

I. INTRODUCTION 

HYSICAL EDUCAION 

Barrow defined Physical Education as an education of human 

movement where many of educational objectives are achieved by 

means of big muscle activities involving sports, games, 

gymnastic, dance and exercise. 

 

HANDBALL 
        Handball is basically a running sport and it can provide a 

large contribution to muscular endurance framing in the required 

skills common to other sports such as running, jumping, 

throwing and catching the rules are simple and the activity level 

is high. Handball is a relatively uncomplicated team game with 

twelve players to a side where six court players and a goalie of 

one team oppose the same number from another team. The 

remaining five players may be substituted in from the side lines 

at centre court at any time. 

 

ANTHROPOMETRY 
        Anthropometry is the science of measuring human body and 

its parts.  It is used us an aid to the study of human evaluation 

and variation.  The study of human physical measurements is 

deal by another science anthropometry, which has wide 

application as one of the essential parameters constituting the 

selective diagnostics of any game or sport.  The study of ―Body 

Type‖ has a significant place in the field of sports.  

Anthropometric indices alder in evaluating potentiality for 

athletic performance. The physical structure especially the height 

and arm length have definite decisive advantage in many games 

and sports.  Similarly segmental length of individual body parts 

the arm length specifically is of considerable advantage in 

selected events in athletics and in certain games. 

 

II. SIGNIFICANCE OF THE STUDY   

 This study would be helpful to the subject to know their 

arm length, forearm girth, and throwing performance for 

handball. 

 The result of the study would be useful to the students 

to improve their skill related performance in handball 

and other sports and games. 

 The result of the study also would keep the coaches to 

know their students arm length, forearm girth, and 

throwing performance for handball and other sports and 

games. 

 

ARM LENGTH 

        Arm length is measured from the acromion process above 

the shoulder joint to the tip of the middle finger in the side view.  

 

FOREARM GIRTH 

        Girth:  A girth or yard is a measure of length. The word is of 

Saxon origin, taken from the circumference of the human body. 

Girth is contracted from girded, and signifies as much as girdle.  

The measure around any subject, such as a body at the waist or 

belly, or a box the circumference of anything as in order to be 

acceptable for mailing the total of height and girth of a package 

must not exceed 63 inches. 

 

III. METHODOLOGY 

        The purpose of the study was to find out Relationship 

between Upper Body Anthropometric Parameters and Throwing 

Performance of Handball Players.  

Selection of variables 

1. Arm length           

2. For arm girth             

3. Medicine ball put 

 

P  
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IV. STATISTICAL PROCEDURE 

        The relationship between independent variable arm length, 

fore arm girth and medicine ball put were established by 

computing Pearson Product moment correlation.  The data 

collected from 30 handball players were selected from the 

Pondicherry University in the Department of Physical Education 

and Sports, Pondicherry.   The data pertaining of the variables 

under the study have been examined by applying correlation. The 

level of significance was fixed at 0.05 level confidence. 

 

  

Table I 

Mean, Standard Deviation, And Correlation on Arm Length, Forearm Girth and Medicine Ball Put Pondicherry 

University Handball Players 

 

Groups Mean S.D 

Arm length 70.8333 3.79731 

Forearm girth 25.9000 1.58332 

Medicine ball put 8.5067 0 .76524 

                               
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Significant at 0.05 level of confidence with degrees of freedom 28.   

 

 

 
Fig. 1 

 

Mean Values on Arm Length, Forearm Girth and Medicine Ball Put Of Pondicherry University Handball Players 

  

CORRELATIONS 

 

     VAR00001   VAR00002 VAR00003 

Variable  

1 

 Pearson Correlation 1 0.215 0.238 

Sig. (2-tailed)  0.254 0.205 

N 30 30 30 

Variable 

2 

 

 

Pearson Correlation 0.215 1 0.484
**

 

Sig. (2-tailed) 0.254  0.007 

N 30 30 30 

Variable 

3 

 

 

Pearson Correlation 0.238 0.484
**

 1 

Sig. (2-tailed) 0.205 0.007  

N 30 30 30 

**. Correlation is significant at the 0.05 level (2-tailed). 
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V. CONCLUSION 

        Within the limitation of the study and on the basis of the 

obtained results from this study, the following conclusions had 

been drawn: 

        It was concluded that the handball players forearm girth 

anthropometric variables are influence the throwing performance 

in handball game. But the anthropometric variable arm length 

will not influence any skills in handball game and sports. 
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Abstract- Urban expansion has been creating an alarming situation in all countries of the world. High rate of urban 

population growth has led to serious land use problems such as loss of agricultural land, unauthorized urban sprawl, high land values, 

pollution, poverty and social unrest making urban governance a difficult task to maintain healthy urban environment. In the emerging 

scenario it is essential to have up-to-date information in existing land use information system. In the recent times, remote sensing and 

geographical information system (GIS) are very valuable and advantageous in providing current land use information. The present 

study highlights significance of remote sensing in the detection of urban land use changes for the time periods (1989 and 2006) using 

satellite imageries from IRS-P6, LISS III, IRS-P5, PAN and LANDSAT TM. . The satellite imageries IRS-P6, LISS III and IRS-P5, 

PAN for two consecutive dates were merged to produce a single merged image of two satellite imageries. These merged image and 

LANDSAT TM were further subjected to supervised classification for change detection. The result of change detection shows that the 

significant decrease of agriculture area and increase in settlement area from year1989 to year 2006. The spatial information from the 

remote sensing satellites plays a vital role in analysis of changing land use/land cover pattern. 
 

Index Terms- Change detection, Land use / Land cover, Remote Sensing, Urbanization 

 

I. INTRODUCTION 

 Urbanization is a worldwide phenomenon where all mega cities are rapidly developing due to various factors including 

population increases, industrialization and rural-urban migration. Though urbanization is a worldwide phenomenon, it‘s more 

prevalent in India due to high growth rate over last few decades (H. Taubenbock 2008). Rapid urbanization and urban sprawl have 

significant impact on pressure on land, water and environment. Urban planning is a complex phenomenon hence accurate and updated 

information is needed to develop strategies for sustainable development. The land use maps are used to provide up to date information 

on the type, location, spatial, distribution and extend of land use / land cover. The ability to monitor urban land-cover/land-use 

changes is very useful for policy makers, particularly for town planners. The gross acreage estimates provided under different 

categories of land use / land cover will be useful to the departments like agriculture, irrigation, revenue, forest & environment, for land 

use planning and decision making. 

The rapid development of multi-spatial and multi-temporal remote sensing data has now made it possible to monitor urban 

land-use / land-cover changes in a very efficient manner. Remote sensing techniques have proven very useful in urban mapping (M. 

Batty 2008). There is a wide range of techniques used for land useland cover change detection. The various change-detection methods 

are image comparison, comparison of classified images, combination of classified images, radar classification (e.g., Green et al., 1994; 

Yang and Lo, 2002; Loveland et al., 2002). An attempt has been made here to demonstrate the potentials of remote sensing techniques 

in change detection analysis of urban land cover by using the technique of comparison of the classified images 

 

II. STUDY AREA 

 Aurangabad, the head quarters of the district and also the Marathwada division is situated on the kham River. Aurangabad 

municipal corporation area lies between 19° 48' 1"N to 19° 56' 47"N latitude and 75° 14' 40"E to 75° 26' 24"E longitude shown in 

figure 1. The annual temperatures in Aurangabad range from 9˚C to 40˚C. The average annual rainfall is 725 mm. 

 

III. DATABASE AND METHODOLOGY 

 Initially the SOI toposheets were scanned and georeferenced and used as base layer for image registration. The digital remote 

sensing data LANDSAT TM (December 1989), IRS-P6- LISS III (December 2006), IRS-P5- PAN (December 2006) having spatial 

resolution 28.5m, 23.5m and 5m were processed and geo referenced using Ground Control Points (GCP) from survey of India map. 

Registration of the IRS-P6, LISS III image with panchromatic image has been done by identifying common GCP‘s from both the 

images. IRS-P6, LISS III has a resolution of 23.5 m and IRS-P5, PAN has a resolution of 5 m,so to improve resolution of 
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multispectral image ―Resolution Merge‖ technique is implemented.The satellite images and toposheets were reprojected into WGS 

1984 Complex UTM Zone 43N projection system.The spatial data used for this study are shown below in Table 1. The Aurangabad 

boundary layer was overlaid upon the merged layer, so that 

study area could be extracted from the whole image. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure2: Flow chart of Methodology 

Figure 1: Location map of study area 
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Table 3: Spatial data 

 

 

 

 

 

 

The subset for LANDSAT TM image and resolution merged image of LISS III and PAN were taken for further interpretation and 

classification process. Supervised classification for the merged image product as well as for LANDSAT TM has been performed with 

parametric rule as maximum likelihood in Erdas 9.1 software. Total five classes have been created i.e. agriculture, harvested area, 

water body, settlement and barren land for both the images. The flowchart of research methodology is shown in figure. 2 

 

IV. RESULT AND DISCUSSION 

 

4.1 LANDSAT TM Image 

 

The classified image of LANDSAT Thematic Mapper (TM) is of year 1989. As per the map 67.0478 Sq.Km of total study 

area is agriculture which is maximum among the classified area, 35.414 Sq.Km of total area is settlement, 22.111 Sq.Km of total area 

is barren Land, 15.26 Sq.Km of total area is harvested Land and 1.6147 Sq.Km of the total study area is classified as water body 

which is minimum among the classified area. Figure 3 shows classified image of Land Use/ Land Cover map. The agriculture area is 

distributed throughout the study area whereas settlement is mostly concentrated in middle. The barren land is found mostly in west 

and north-west direction of study area. The water body covers minimum area and is in the form of small dam in the north region. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 LISS-III + PAN Image 

 

Sr.No. Used Data Spatial Reference Data Source 

01 LANDSAT TM 

WRS-2, Path 146, Row 046  

Dt.18-10-1989 

28.5m www.glcf.com 

02 IRS-P6, LISS III  23.5m NRSC, Hyderabad. 

03 IRS-P5, PAN 5m NRSC, Hyderabad 

04 Toposheet : 47M/5 1:50000 Survey Of India (SOI) 

Figure3: Land Use/Land Cover - 1989 
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The classified merged image (i.e. LISS-III + PAN) is of year March 2006. As per the map 43.85 Sq.Km of the total study 

area is barren land which is maximum among the classified study areas, 39.633 Sq.Km of total area is settlement, 25.44 Sq.Km of total 

area is agriculture, 25.93 Sq.Km area is harvested Land and 6.50 Sq.Km of the total study area is water body which is minimum 

among the classified areas. Barren land is mostly concentrated in North-West, South-West and East direction. Settlement is 

concentrated in the middle area and also segregated among study area. Agriculture is founded in the belt of North to East region and 

also in South-West region. The water body covers minimum area and is in the form of small dam in the north region and in West part 

of map. The classified image, Land use/ Land cover map of the study area is shown in figure 4. 

 

4.3 Change detection 

 

In the year 1989, the agriculture area was 67.048 Sq.Km and in year 2006 it was 24.449 Sq.Km, the total decrease of agriculture area 

is 41.6 Sq.Km i.e.62.044% of total agriculture area in 1989, simultaneously there is increase in barren Land, total increase is 21.74 

Sq.Km i.e. 98% of barren land area in 1989. The barren Land has increased due to various reasons, one of them is, increase in 

industrialization after 1982 as Aurangabad council converted into Aurangabad Municipal Corporation, consequently settlement area 

also increased. The changes in area of various classes which occured during 1989 to 2006 is shown in table 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Change During 1989 to 2006 

Change Detection 

Sr.No. Class Name LANDSAT-TM (Area %) LISS-III+PAN (Area %) Change (%) 

  1989 2006  

1 Agriculture 47.401 18.129 -29.272 

2 Barren Land 15.632 31.237 15.605 

3 Harvested Land 10.788 17.766 6.977 

4 Settlement 25.037 28.233 3.196 

5 Water Body 1.142 4.635 3.493 

 

V. CONCLUSION 

 The present study has shown that remote sensing techniques have tremendous potential for mapping and monitoring of land 

use /land cover. There is significant decrease of agriculture area and increase in settlement area from year1989 to year 2006. The rapid 

urban growth has transformed most of the agricultural land into residential area. The conventional methods of obtaining urban land 

Figure4: Land use/Land cover - 2006 
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cover data require a great deal of time, effort and money. The modern technology of remote sensing high spatial resolution and multi-

spectral satellite data has the capability to provide the necessary input for effectively mapping the landuse/landcover details rapidly. 
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Abstract- Despite the increase in email and other forms of digital 

communication, the use of printed documents continues to 

increase every year. Many types of printed documents need to be 

\secure" or traceable to the printer that was used to print them. 

Examples of these include identity documents (e.g. passports) 

and documents used to commit a crime. Traditional protection 

methods such as special inks, security threads, or holograms, can 

be cost prohibitive. The goals of our work are to securely print 

and trace documents on low cost consumer printers such as inkjet 

and electrophotographic (laser) printers. We will accomplish this 

through the use of intrinsic and extrinsic features obtained from 

modelling the printing process. Speci¯cally we show that the 

banding artifact in the EP print process can be viewed as an 

intrinsic feature of the printer used to identify both the model and 

make of the device. Methods for measuring and extracting the 

banding signals from documents are presented. The use of 

banding as an extrinsic feature is also explored. 

 

Index Terms- document security, secure printing, printer 

identification, banding. 

I. INTRODUCTION 

n today's digital world securing di®erent forms of content is 

very important in terms of protecting copyright and verifying 

authenticity. Many methods1{7 have been developed to protect 

audio, video, digital documents, images, and programs (exectable 

code). 

In this paper, we will be concerned with the securing of printed 

documents, which we will refer to as \doc- 

uments". The securing of documents is not new. In 1282 AD 

physical paper watermarks began to appear.8These were created 

by placing thin wires in the mold used to create the paper. The 

purpose of these marks is to identify the paper maker or the 

speci¯c mold used to create the paper. By the early eighteenth 

century these types of watermarks started to appear in bank notes 

to deter counterfeiting and also on regular parchment to 

designate a trademark or a particular date or place. 

Today, paper watermarking is still used as can be seen in most 

bank notes and some o±cial documents, but it is usually 

accompanied by other security features. Security ¯bers or threads 

can be embedded within the paper or woven into it during 

manufacture. Special inks which change color or react to certain 

chemicals which might be used to remark a document have been 

proposed.9 Additionally, new methods using embedded 

holograms or microtext are being introduced.10, 11 These methods 

are used to verify the authenticity of a document and usually do 

not carry any other information. For more detail on these types of 

security features.In digital data hiding, any information (a 

watermark), such as copyright and owner information, can be 

embedded within a media data element such as an image or video 

sequence.4 The watermark could be visible or non-visible, but in 

either case should be easily recoverable from the watermarked 

data.5 Additionally the watermark must be able to survive if the 

host data is manipulated. 

We believe that a marking scheme analogous to digital 

watermarking but for documents is very important. 

II. HIDING DATA WITH HALFTONE PATTERNS 

The previous method deals with encoding information in text, but 

documents may also have halftone images. Halftoning is the 

process of converting a continuous tone image into an image 

having only a number of levels typically 2 for printed images.17 

When viewed from a distance, these images resemble the 

original. Numerous methods have been developed for 

watermarking halftone images. Most of these methods involve 

modifying the halftone patterns used when printing the image. 

The three basic methods are the use of multiple dithering 

matrices, conjugate halftone screens, or angular variation of the 

halftone screen.18 In the ¯rst method, the dithering matrix 

changes from tile to tile and can be used to encode information. 

Detection involves measuring the statistical properties of the 

halftone patterns and their variation across the image. The second 

method involves conjugate halftone screens, two screens are used 

to form two halftone images and the data are embedded through 

the correlations between two screens.18 The third basic method 

involves encoding the data in the angular 

orientation of the screen in each halftone cell. In this case, each 

angular orientation can represent multiple bits depending on the 

number of angles the halftone screen can be generated and 

detected at. 

Another recent method of data hiding with halftone patterns has 

been described in19 in which watermarks 

are embedded in duplex printed pages such that when the page is 

held up to a light source a fake watermark will appear. This 

method relies on halftone images that are printed opposite each 

other on either side of the page 

This technique requires a high degree of control over the 

registration of each side of the document to make sure the 

halftone patterns line up. A similar technique is also described 

in20 which can be used for one sided printing with veri¯cation 

using a transparent screen. 

 

 

III. DATA HIDING WITH WATERMARKING TECHNIQUES FOR 

CONTINUOUS TONE IMAGES 

Watermarking images in documents can also be done using 

continuous tone image watermarking techniques.4, 5, 7 These 

I 
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methods ¯rst embed a watermark into the continuous tone image 

and then print it at a high resolution to create the document. To 

detect the watermark, the document is scanned and transformed 

back into a continuous tone image after which an appropriate 

method for detecting the watermark is used. The type of 

watermark embedded has to be one that can survive the print-

scan process when viewed as an attack channel. The 

watermarking method described in21{23 has been shown to be 

very robust against many types of attacks, including the print-

scan attack and those involving global a±ne or local non-linear 

transformations. Being able to survive these two types of 

transformations is important because a document might be 

wrinkled or torn. First a compressed and encrypted message is 

encoded into a reference watermark creating a small block. The 

block is then °ipped and mirrored to create a macroblock 

consisting of 4 copies of the original block. The purpose of the 

°ipping is to visually decorrelate the embedding structure and 

also to assist in later estimation of local non-linear 

transformations. The macroblock is then tiled and embedded into 

the image which is then printed. 

An autocorrelation detection scheme as described in24 can be 

used to estimate any global a±ne transformations that have been 

applied to the scanned document. Local non-linear 

transformations can then be estimated using a similar method 

within each macroblock. 

Until recently, none of the methods which watermark continuous 

tone images before printing have explicitly taken into account the 

printing process itself. The method described in25 jointly 

optimizes the printed image quality and the detectability of the 

watermark. This approach uses direct binary search (DBS) 

halftoning26 and a spread spectrum watermark.27 The halftoned 

image is modeled as a bitmap. Because the detection process 

relies on a reconstructed continuous tone version of the 

document, and not the speci¯c halftone patterns used in its 

creation, there are multiple bitmaps of the same watermarked 

image which will yield good detection results. 

Assuming that the bitmap image is M £N pixels, there are then 

2MN possible bitmaps, only a subset of which will visually 

resemble the original image data and simultaneously allow 

detection of the watermark. Each of these bitmaps will di®er in 

visual quality and the goal is to pick the one which best 

maximizes both visual quality and watermark detectability. This 

is achieved by using a modi¯ed version of DBS such that at each 

iteration both the watermark detectability and perceptual image 

quality metrics are used to jointly optimize the halftone image. 

This method is shown to be more robust against many common 

image processing operations such as JPEG compression and 

histogram equalization when compared to prior methods which 

do not take into account the printing process. 

IV. OUR APPROACH 

At Purdue University we are developing forensic signatures for 

consumer printers based on knowledge of the printer process and 

the analysis of printed documents resulting from a given printer. 

Our intention is to develop these methods for both inkjet (IJ) and 

electro photographic (EP or laser) printers.1We believe that 

secure printing is based on the concept that the printer output, the 

document, is an e® ective means for identifying features of the 

printer. These features, which are printer speci¯c, can be used for 

document security. For example, in the case of a suspected 

forgery we ideally should be able to tell what type of printer was 

used to create the document. In our work at Purdue the focus is 

on extracting features from the document and developing 

methods to securely hide information in documents based on 

these features. We propose to develop two strategies for printer 

identi¯cation: intrinsic and extrinsic signatures.1, 13 

We are developing image analysis techniques to extract features 

from a printed document that can be used as an intrinsic 

signature. The intrinsic signature will be detected by scanning the 

printed page with a high resolution scanner and treating it as a 

high resolution image. We will then extract features from the 

image and use them to classify the document with respect to the 

printer. We will then use the features that describe the intrinsic 

signature to design the extrinsic signature. 

In contrast to currently used document watermarking methods 

which embed the watermark into the document before it is 

printed, we propose to create the watermark by modifying the 

print process, this is the extrinsic signature. This will be 

accomplished by modulating the process parameters in the 

printer mechanism to encode identifying information such as the 

printer serial number and date of printing. We believe that 

moving this embedding step into the printer hardware will deter 

possible attempts to modify the hidden information before it is 

printed. If these steps were instead handled by a print driver or 

some other software beforehand, then a malicious user could 

reverse engineer the embedding software and re-engineer it to 

suit his own needs. 

V. BANDING IN EP PRINTING 

Our current work has focused on intrinsic feature detection of EP 

(laser) printers. In order to gain insight into the types of features 

that can be used to describe these printers, an understanding of 

the EP printing process is necessary. The ¯rst thing to note is that 

in the printed output from any printer there exist defects caused 

by electromechanical °uctuations or imperfections in the print 

mechanism.13 Because these \print quality defects" are directly 

related to the printer mechanism, they can also be viewed as an 

intrinsic signature or feature of the printer. 

A. Banding as an Intrinsic Feature 

Figure 1 shows a side view of a typical EP printer. The print 

process has six steps. The ¯rst step is to uniformly charge the 

optical photoconductor (OPC) drum. Next a laser scans the drum 

and discharges speci¯c locations on the drum. The discharged 

locations on the drum attract toner particles which are then 

attracted to the paper which has an opposite charge. Next the 

paper with the toner particles on it passes through a fuser and 

pressure roller which melt and permanently a±x the toner to the 

paper. Finally a blade or brush cleans any excess toner from the 

OPC drum. 

In EP printing, the major artifact in the printed output is banding 

which is de¯ned as the artifacts thatare due to quasiperiodic 

°uctuations in process direction parameters in the printer. These 

are primarily due to °uctuations in the angular velocity of the 

OPC drum and result in non-uniform scan line spacing. This 

causes a corresponding °uctuation in developed toner on the 

printed page.28 The appearance of the banding artifact is 

alternating light and dark bands perpendicular to the process 

direction (the direction the paper passes through the printer). The 
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main cause of banding is electromechanical °uctuations in the 

printer mechanism, mostly from gear backlash. Because these 

°uctuations are related to the gearing, the banding frequencies 

present in the printed page should directly re°ect mechanical 

properties of the printer. 

To measure the banding frequencies of an EP printer, mid tone 

gray level patches created with a line ¯ll pattern were printed and 

analyzed.13 Figure 2 shows a 25% line ¯ll pattern. This pattern 

was printed on a set of EP printers and then each patttern was 

scanned at 2400dpi. Each scanned image, img (i; j), was then 

projected 

Laser Beam 

D Paper 

C 

B 

A 

F 

E 

Fused Toner 

Particles 

Pressure Roller 

Fuser Roller 

Transfer Roller 

Process Direction 

Developer 

Roller 

Cleaning Blade Charge Roller 

OPC Drum 

Figure 1. Diagram of the EP process: (A) charging, 

(B) exposure, (C) development, (D) transfer, (E) fus-ing,  

(F) cleaning 

1/600 inch 3/600 inch 

Figure 2. Midtone pattern 25% ¯ll used for banding 

Characterization horizontally to produce proj(i) = Pj img(i; j) 

shown in Figure 3a. A Fourier analysis of the projection was then 

obtained and shown in Figure 3b which shows spikes at 132 

cycles/inch and 150 cycles/inch 

Table 1 show a list of printers and their principle banding 

frequencies as found by this method. 
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cycles/inchFigure 3. Projection and FFT analysis of 25% ¯ll 

pattern printed on HP lj6MP 

Detection and measurement of the banding signal in documents 

with large midtone regions, such as those with graphic art, can 

easily be done using methods similar to that used to produce 

Table 1. Our interest is to be able to detect these signals in text. 

This will require a di®erent processing technique due to the low 

SNR of the banding signal with respect to the text and because of 

the limited number of cycles of the banding signal which can be 

captured in the length of one text character. 

B. Banding Modelling and Analysis 

In this section we will describe our model of banding and our 

initial analysis approach. Our ultimate goal is to reliably detect 

the banding frequencies from a standard printed page. We 

believe it is important in some of our forensic applications to be 

able to do this without using speci¯c test documents. 

i. Banding Modelling 

Our model is shown in Figure 4. Two paths are shown in this 

¯gure, one for processing actual documents, and another for 

processing ideal documents. These are referred to as the actual 

path and the ideal path respectively. 

Printer Model Principal Banding 

Frequencies (cycles/inch) 

HP LaserJet 5MP 37, 74 

HP LaserJet 6MP 132, 150 

HP LaserJet 1000 27, 69 

HP LaserJet 1200 69 

HP LaserJet 4050 51, 100 

Samsung ML-1450 16, 32, 100, 106 

Table 1. Banding Frequencies for Several Printers. 
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Figure 4. Banding Analysis Model 

A random document generator is used to generate full page text 

documents that we will use to characterize the printer. We used a 

modi¯ed version of a Markov chain random text generator29 (the 

\Monkey") which we trained on text available from the 

Gutenberg project.30 We used \The Adventures of Sherlock 

Holmes" by Sir Arthur Conan Doyle. The program ¯rst estimates 

the conditional probabilities of all the characters in the training 

data from order 0 to order 4. It then generates a user speci¯ed 

length of text following these transition probabilities and 

produces output into a LATEX formatted ¯le to allow easy 

formatting and conversion into PostScript (PS). 

We refer to this system as the Forensic Monkey Text Generator 

(FMTG). 

Following the actual path, we start with a PS representation of a 

document generated using the FMTGdescribed above. The PS 

¯le is ¯rst sent to a printer which will create the printed 

document. This document is then scanned at 2400dpi and stored 

as a TIFF image which is then processed to estimate the banding 

frequencies .The ideal path is used to construct a simple model of 

the banding process and gain some insight into how the banding 

manifests itself in the printed document. The PS representation of 

the document is ¯rst converted using ghost view into a TIFF 

image at 2400dpi, the same resolution as is used in the scan step 

on the actual path. This image can be thought of as the ideal text, 

nideal(i; j), since it is binary with the background having gray 

level 0, or white, and the text having gray level 255, or black. It 

is assumed that 0=white and 255=black. Next an ideal banding 

signal is added to the ideal text to generate the image yideal(i; j) 

which will be the ideal representation of the output of the scan 

process in the actual path. All processing and analysis is 

performed on 1200x1200 pixel blocks. Figure 5 shows a block of 

ideal text. Let nideal(i; j) = ½ 253; nideal(i; j) belongs to a text 

character 

0; else 

(1) 

where text characters have a gray level of 253 and the 

background has gray level 0. The reason for choosing not to 

represent the graylevel of the text as 255 will become apparent 

when we add the ideal banding signal. The origin is de¯ned as 

the top-left corner of the block with the i ¡ axis going downward 

and the j ¡ axis going toward the right. 

Each block is then broken into slices nideal(i) for ¯xed j, an 

example of which is shown in Figure 6 corre- 

sponding to the 596th slice marked in Figure 5. Within each slice 

we de¯ne runs, rideal 

k (m), which are sections of the slice that are part of a text 

character and long enough to capture at least one cycle of the 

smallest banding frequency to be estimated. The subscript k 

denotes the run number, starting with k = 1 for the ¯rst run in 

slice 1, and ending with the last run in slice 1200. The index m 

denotes the position in the run starting from m = 0. Next we add 

an ideal banding signal to nideal(i; j) to create yideal(i; j), the 

ideal representation of a block of text in the actual path. We will 

assume that the printer in the ideal path is an HP lj5MP, and that 

only the 37 cycles/inch banding signal is present. Figure 7 shows 

an ideal banding signal with an amplitude of 2 gray levels 

and frequency 37 cycles per inch as de¯ned by 

bideal(i) = a ¤ sin(2¼f 

i 

dpi 

); (2) 

where a is the amplitude in gray levels, f is the frequency in 

cycles/inch, and dpi is the resolution of the signal in dots per 

inch. This signal only varies in the i direction because, as stated 

earlier, the banding signal is a print defect in the process 

direction only. The addition of the banding signal to the ideal 

block of text is a special process. The signal only manifests itself 

in printed areas meaning that in the case of the ideal text block it 

will only appear on top of a text character and not in the white 

background areas. To form the banded image, yideal(i; j), the 

following operation 

is performed, 

yideal(i; j) = ½ nideal(i; j) + b(i); if nideal(i; j) = 253 

nideal(i; j); else (3) 

where the banding signal is added only in printed areas. Figure 8 

shows the same slice seen in Figure 6 but now with the added 

banding signal. Figure 9a shows the banded run from this slice. 

The average value of the run is approximately 253, and the 

banding signal itself is seen as a gray level variation between 251 

and 255. 

ii. Banding Analysis 

Since it is the banding signal that is of interest, a measure of the 

SNR between the banding signal and the \noise", which in this 

case is the text, might give some insight into what estimation 

techniques should be used. To simplify the situation, we will 

only examine a single slice. Additionally we will assume that the 

text character pro¯le is a square pulse with width 500 pixels and 

that the spacing between lines, or character pro¯les in the slice, is 

300 pixels. This is representative of 12point text. Since the 

banding signal only appears in printed areas,we can safely 

examine a single 500 pixel run containing the pro¯le of one text 

character. The SNR is the ratio of 0 200 400 600 800 1000 1200 
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Figure 7. Ideal banding signal with amplitude 2 and frequency 37 

cycles / inch 
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SNR = Ebanding Etextprofile= P500i=1 b2(i)P500i=1 2532= 

6:2285 ¤ 10¡8 (4) 

Clearly trying to extract the signal directly from the slices will be 

problematic, hence we process the runs instead of the slices. 

Extracting the runs from the ideal text is trivial since the text and 

background graylevel values are well de¯ned. The simplest 

method in this case is to use a thresholding technique to look for 

runs of pixels whose values are greater than 0. For actual text this 

will not work since the edges of the text are not well de¯ned and 

the background is not uniform graylevel 0. To remedy this 

problem, we ¯rst process the block of text with a 5x5 close-open 

morphological ¯lter. This operation will produce a mask which 

marks the locations of the text characters with graylevel 255, and 

the background with graylevel 0. This mask is then used to 

extract the runs and their locations are then mapped back onto 

the original block for analysis. Starting with the extracted run 

from an ideal slice, such as that shown in Figure 9a, ¯rst the 

mean of the run is removed forming 

rideal0 

k (m) = rideal 

k (m) ¡ E[rideal 

k (m)]: (5) 

The mean shift removes the DC component of the signal, as 

shown in Figure 9b. Next the signal is windowed using a raised 

cosine window forming 

rideal0w k (m) = rideal0  

k (m) ¤ cos(¼ ¤mN ¡ 1¡¼2) (6) 

where N is the length of the run rideal0 

k . Again the mean is subtracted from the signal to remove its DC 

componentto form rideal0w0 k (m) = rideal0w k (m) ¡ 

E[rideal0wk (m)]: (7)This process of preparing each run for 

frequency analysis is shown in Figure 9 along with the FFT of 

rideal0w0k (m). 

In this ideal case a peak is clearly seen centered at 36.92 

cycles/inch, very near to the actual embeddedbanding frequency 

of 37 cycles/inch .This same methodology is used to analyze 

actual text in our initial experiments. Figure 10 shows a block of 

actual text as well as a close up of the letter 'l' from the ¯rst line 

of text in the block. Notice in these images that the actual text is 

very noisy and the characters and background are not uniform in 

gray level. Shown inFigure 11 are three runs from this text block. 

The sharp peak in the ¯rst run, and the sharp dip in the second 

run correspond to an excess and de¯ciency of developed toner on 

the document. The ¯rst run has a peak near the expected banding 

frequency of 37 cycles/inch although the maximum amplitude 

was measured at 102.56 
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Figure 10. a) Block of text from HP lj5MP b) Letter 'l' from ¯rst 

line 

cycles/inch. The second run has a peak located at 28.13 

cycles/inch. The third run has a peak at approximately 42 

cycles/inch. From our analysis of the runs in actual text, we 

believe that it is possible to estimate the banding frequency using 

our model. We are currently examining weak signal detection 

methods for extracting the banding frequency. 
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Corresponding FFT of the processed runs a-c 

C. Banding as an Extrinsic Signature 

We have also examined the possibility of using banding as an 

extrinsic feature. Prior work has been reported on reducing the 

banding artifacts in the print process by controlling either the 

OPC drum velocity itself or modulating the laser pulse width as a 

function of the OPC drum velocity.28, 31 In the ¯rst method, a 

closed loop controller varies the velocity of the motor controlling 

the OPC drum based on the real time velocity that is measured 

using an encoder. The second method uses the fact that the 

velocity of the OPC drum dictates the scan line spacing assuming 

that the laser scanning speed is constant. When the OPC drum 

velocity is low, the scan lines are closer together and so the pulse 

width is decreased to reduce the amount of developed toner on 

the printed document. When the OPC drum velocity is high, the 

scan lines will be further apart and so the pulse width is increased 

to increase the amount of developed toner on the printed 

document. Both methods have been shown to work very well. 

Using either of the banding reduction methods, it would be 

possible to modulate any existing bandingfrequencies in the print 

process to encode information. Additionally we can inject 

arbitrary arti¯cial banding frequencies into a document. We have 

been successful in embedding arti¯cial banding frequencies into 

a document by using the ¯rst method. Because of the 

electromechanical limitations imposed by the motor controlling 

the OPC, we have not been able to inject frequencies higher than 

50 cycles/inch. We are currently working with the second 

method which should allow the injection of frequencies above 

100 cycles/inch. 

VI. CONCLUSION 

Using print quality defects as an intrinsic signature of a printer is 

possible as shown for banding artifacts in EP printers. We 

believe that by successfully extracting the banding features from 

a document it is possible to classify the document based on the 

speci¯c make and model of device which created it. We need to 

better model this process by employing more sophisticated 

statistical analysis tools. 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               244 

ISSN 2250-3153  

www.ijsrp.org 
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Soil Water Stress 
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    Abstract- The growth response of Acacia nilotica, Albizzia 

lebbeck and Prosopis cineraria seedlings in relation to salinity 

and water stress levels under green house conditions were 

studied. The response to salinity with water stress by three 

species possessing different reproductive strategies were 

investigated to determine the implication of using combined 

levels of salinity with water stress availability to manipulate 

plant growth and increased the yield. Three species were 

compared in terms of growth parameters and response breadth. 

The suppression of growth parameters caused by the interaction 

of salinity with water stress was greater in Prosopis cineraria 

than in Acacia nilotica.  The response breadth for both height 

growth and dry weight along combined gradient of interaction of 

salinity and water stress was narrower in all the species. The 

broadest was in A. nilotica (0.495, 0.516) and narrower in P. 

cineraria, indicating that all the species can grow along a limited 

gradient of combined salt and water stress. These results suggest 

the growth of Acacia nilotica seedlings was greatly promoted 

under the stress conditions of salinity with water stress and 

resulting in a much more balanced growth in terms of response 

breadth, which is vital for plants growing in the harsh arid 

environments where concentration of salts is much more and 

competition for water is usually intense. 

 

    Index Terms- Growth, Harsh, Intense, Response, Strategies 

 

I. INTRODUCTION 

n a world scale, there is an area of about 380 million 

hectares that is potentially usable for agriculture, but where 

production is severely restricted by salinity (Flowers, 1977). A 

large area in the world (952 million ha) is affected with salinity 

or alkalinity or both (Gupta and Gupta, 1984). In India nearly 

9.38 million ha area is occupied by salt-affected soils out of 

which 5.5 million ha are saline soils (including coastal) and 3.88 

million ha alkaline soils (IAB 2000). In India, the deterioration of 

agricultural productive lands in the arid and semi arid zones can 

be directly attributed to the evolution of salinity (Pieri et al., 

1996).  

       In India ground water is major source of irrigation to 

supplement the water requirement of plants in arid and semiarid 

regions but the quality of majority ground water encountered in 

these regions is invariably poor (Yadav, 1980). Application of 

such poor quality water makes the soil saline in nature which 

affects the plant growth adversely. The main reason of soil 

getting affected by salt is the application of ground water that is 

often saline thereby resulting in enhancement of salt loads in 

soils. Poor infiltration and drainage practices and expansion of 

irrigated agriculture lands in arid zones with huge evaporation 

rates are other reasons of accumulation of salinity. Increased 

salinity requires plants to use more energy to get water from the 

soil, which leaves the plant with less energy available for the 

growth. Visual symptoms (leaf burn, necrosis and defoliation), 

sometimes occur particularly in woody species. High levels of 

salinity can cause plant cell dehydration, reduced plants growth 

and possibly death in less tolerant plants. The threefold problems 

of salinity are low soil water potential leading to symptoms of 

water stress, specific ions (Na, Cl) may be toxic, there by leading 

to ion imbalance (mainly calcium), leading to deficiency 

symptoms (Lambers et al., 1998). Saline soils, predominantly 

have chlorides and sulfates of Na, Ca and Mg, a saturation paste 

pH of <8.2 and the electrical conductivity of saturation extracts 

of saline soil is generally more than 4 dsm-1 at 25OC.  

       Although considerable attention has been given to the toxic 

limits of salt concentration but investigations on the utilization of 

saline water by developing different cultural practices are 

lacking. To reclaim such degraded land of arid areas 

investigations on methodology and monitoring of salt affected 

soils is required. Afforestation under such situations can be the 

most remunerative proposition to improve local economy by 

using multipurpose tree species and establishing them with the 

available saline water, because forest species are know to tolerate 

more salt stress in comparison to the agricultural field crops and 

are found to grow even naturally on the salt affected soils. It is of 

vital importance to know precisely the composition of ground 

water, its effects on soil properties and plant growth, the 

tolerance limits of important trees and to develop suitable 

management practices for using salt water for irrigation without 

much adverse effects on soil, for deciding the suitability of 

species for plantation on such sites. These tree species are not 

only tolerant to salt and drought stresses but also is well adapted 

to the local agro climate. This has immense significance in the 

present situation, when there is a burgeoning demand for 

protection of natural resources (land, soil and water). Keeping 

these facts in view, the present investigations have been 

undertaken. The objective was to determine the effect of the 

interaction of salts and water stress on growth performance of 

these seedlings and determine whether water reduces the 

negative impact of salinity on seedlings and to what extent. 

 

II. MATERIALS AND METHODS 

       Soil used in the experiment was sandy loam with sand 89.6% 

silt 7.4% and clay 3%. The physio-chemical analysis of soil was 

done before sowing the seeds in pots which had  pH of 8, ECe 

1.03 dsm-1; Na 15.3 m.e.l-1;  K 0.2 m.e.l-1;  Ca 1.1 m.e.l-1; Mg 

O 
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1.23 m.e.l-1;  Zn 0.40 ppm;  Fe 4.72 ppm;  Cu 0.24 ppm;  Mn 

5.74 ppm and the  available N, P and K were 169 Kg ha-1, 12 kg 

ha-1 and 275 kg ha-1 respectively, ESP was 17.2 and organic 

carbon content was 2.5g kg-1. 

       Healthy seeds of three multipurpose tree species of Albizzia 

lebbeck, Acacia nilotica and Prosopis cineraria soaked in 

distilled water overnight, were sown directly in 90 experimental 

earthen glazed pots at the rate of 10 seed per pot. Potting medium 

consisted of 10 kg normal well pulverized sandy loam soil. 

       To determine the effect of interaction of salts with water 

stress, the experiment was conducted for these three species. 

Three levels of salinity were used i.e  SO, (control) S1   (4EC) and  

S2 (8EC)  and each level was subjected to three levels of different 

watering frequency i.e. M0 (control), M1 (5D) or low water stress, 

M2 (10D) or medium water stress and M3 (15D) or high water 

stress. Water holding capacity of soil after watering on 5th, 10th 

and 15th day was 33.6%, 28.6% and 20% respectively whereas 

the day before watering at these intervals it declined to 25%, 

20% and 10% respectively. These values for control (i.e. with 

daily watering and highest soil water level) were 60% after and 

40% just before watering. Thus, there were in all seven 

interaction levels each comprising of possible combinations of 

two levels of salinity with three levels of water stress (S0M0 to 

S2M3 ) and one control of best available water (S0M0 /BAW) was 

synthesized. The experiments were initiated in the month of 

August and the duration of the experiments were twelve months. 

The experiments were laid out in randomized block design with 

three replications. 

 

Effect of saline water irrigation with water stress 

       Germination and Survival: The germination and survival 

percentage of all the species decreased with increase in the 

salinity and water stress levels (Table 21). At lowest salinity 

level with lowest water stress, the maximum germination was 

found in A .nilotica (81%) and least in A.lebbcek (70%). On 

comparison with other possible interaction of salinity with water 

stress level, highest germination was observed at S1M1 level as 

compared to other levels, maximum being in A.nilotica (65%) 

and least in A.lebbeck (59%). The maximum reduction in 

germination percentage was observed at S2M3 level in all the 

species (Table 23). Highest values for survival percentage were 

also observed at lowest salinity level with lowest water stress 

level (S0M0). But in comparison to other levels, better survival 

percentage was observed at S1M1 level, highest being in 

P.cineraria (53%) and lowest in A. lebbeck (49 %). The 

maximum reduction relative to control for survival percentage 

was observed in P.cineraria (78%) at S2M2 level and minimum 

in A.lebbeck (74.6%) at S2M3 (Table 23).  

       Growth parameters : All the growth parameters showed 

the maximum value at low salinity level (BAW) with no water 

stress level (S0M0) and declined thereafter at high level of 

salinity with high water stress S2M3. The values of height, stem 

diameter and number of leaves of one year old seedlings 

decreased with increase in salinity and water stress levels (Table 

21). At S0M0 level A. nilotica attained comparatively greater 

height (80 cm) and number of leaves (1800) than the others 

species, however stem diameter was higher in A. lebbeck (12.8 

mm), Table 21. At S0M0 and S1M1 levels the rate of height 

growth from May to August was maximum in A. nilotica and 

minimum in P. cineraria (Fig 7). In all the species, shedding of 

leaves was observed during February to May at all levels of 

interactions of salts and moisture stress (Fig 8). Height growth of 

all the species reduced drastically (20-81%) with increasing 

stress level. At low salinity level (S1M1-S1M3) as well as with 

marked high salinity, reduction in height growth was observed in 

P. cineraria (74% - 81%) and least in A. nilotica (20% - 60%), 

Table 23. Leaf area decreased with increasing salinity and water 

stress. Within the two salinity stress levels at three different 

water stress levels, the S1M1 level showed the better performance 

than the other levels, highest leaf area being in A. lebbeck (1.11 

cm2). Both root length and spread differed in response to 

combined effect of salinity and water stress (Table 21). Root 

length was maximum for P. cineraria at S0M0 level (79 cm) and 

minimum in A. lebbeck (17cm) at S2M3 level, whereas spread 

was maximum in A. lebbeck (6.9) under S0M0 and minimum in  

A. nilotica (3.0) at S2M3  level. 

       Total seedling dry mass and ratios : In all the species, dry 

mass values decreased with increasing levels of interaction of 

salinity and water stress (Table 22) and exhibited the same trend 

as that of germination and survival at S1M1 level, the maximum 

dry weight being in A. nilotica (43 g) and minimum in P. 

cineraria (31 g). At low salinity level, water stress did not affect 

the biomass much (S1M1 - S1M3 ), whereas at higher salinity 

levels S2M1-S2M3  water stress lead to reduction in biomass from 

10 to 50% in A. lebbeck, 30 to 60% in A. nilotica and 40 to 70%  

in P. cineraria. Thus higher water stress did not have much 

affect at low salinity level (Table 23). Multiple correlation 

analysis was done between the growth parameters with salinity 

and water stress levels. In A.lebbeck the correlation was 

significant for all the parameters except biomass and in A.nilotica 

correlation was significant only for height and biomass, whereas 

in P.cineraria germination, height and biomass was significantly 

correlated to salinity and water stress levels (Table 24). The 

proportional allocation of biomass into different component of 

the three species at different interaction levels is depicted in Fig 

9. At higher stress levels proportional allocation to root 

component was maximum in P. cineraria and allocation to stem 

increased in A.nilotica. Not much difference in proportional 

allocation to different component with change in stress was 

observed for A. lebbeck. 
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Table 21: Growth parameters of the species at varying levels of saline water with water stress 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

                           

 

Tree 
species 

Levels Germination 

(%) 

Survival 

(%) 

Height 

(cm) 

Stem 

diameter 

(mm) 

Leaf 

area 

(cm2) 

Root 

length 

(cm) 

Root 

spread 

(cm) 

A. 

lebbeck 

S0 M0 70 59 66 12.81 1.30 61 6.9 

      ±0.059 ±1.019 ±0.567 

 S1 M1 59 49 50 7.11 1.11 58 6.2 

      ±0.067 ±3.578 ±0.102 
 S2 M1 52 32 40 5.98 1.01 54 6.0 

      ±0.006 ±1.765 ±0.059 

 S1 M2 53 30 40 7.91 1.00 38 5.5 
      ±0.059 ±1.176 ±0.256 

 S2 M2 39 18 20 7.09 0.98 25 5.0 

      ±0.031 ±1.176 ±0.059 
 S1 M3 40 21 19 5.11 0.96 24 4.1 

      ±0.056 ±1.656 ±0.059 

 S2 M3 30 15 14 4.00 0.94 17 3.5 
      ±0.067 ±2.121 ±0.256 

A. 

nilotica 

S0 M0 81 68 80 8.09 0.21 70 4.5 

      ±0.006 ±0.588 ±0.269 

 S1 M1 65 52 60 8.11 0.19 72 3.7 

      ±0.016 ±3.113 ±0.306 

 S2 M1 55 29 43 7.09 0.18 48 3.4 
      ±0.049 ±2.121 ±0.311 

 S1 M2 41 21 40 7.07 0.17 45 3.3 

      ±0.031 ±1.556 ±0.102 
 S2 M2 33 18 33 7.04 0.16 29 3.1 

      ±0.020 ±1.019 ±0.059 
 S1 M3 40 20 23 5.04 0.15 25 3.0 

      ±0.004 ±1.176 ±0.059 

 S2 M3 30 17 18 5.01 0.11 19 3.0 

      ±0.010 ±1.556 ±0.059 

P. 

cineraria 

S0 M0 80 69 78 6.90 0.23 79 4.9 

      ±0.006 ±2.121 ±0.156 
 S1 M1 60 53 35 4.11 0.20 76 3.9 

      ±0.006 ±3.275 ±0.102 

 S2 M1 51 40 30 3.09 0.19 49 3.5 
      ±0.016 ±1.556 ±0.256 

 S1 M2 48 26 25 3.03 0.18 30 3.4 

      ±0.020 ±2.037 ±0.311 
 S2 M2 40 15 18 3.01 0.17 29 3.3 

      ±0.031 ±1.019 ±0.102 

 S1 M3 45 25 20 3.00 0.16 27 3.0 
      ±0.020 ±3.056 ±0.059 

 S2 M3 33 19 15 3.00 0.13 21 3.0 

SEm±  2.5 1.6 2.7 0.07 ±0.006 ±1.019 ±0.059 
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Table 22: Effect of saline water with water stress on other growth parameters of the species 

                                                     
Species Levels Root 

wt (g) 

Shoot 

wt (g) 

Total 

biomass 

(g) 

Root : 

Shoot 

ratio 

Leaf : 

Stem 

ratio 

Specific leaf 

area 

(cm2 g-1) 

Height: 

Diameter 

ratio 

A. 

.lebbeck 

S0 M0 19 22 41 0.864 0.833 0.130 5.16 

         

 S1 M1 17 22 39 0.773 0.692 0.123 7.03 

         

 S2 M1 16 20 36 0.800 0.818 0.112 6.69 

         

 S1 M2 14 16 30 0.875 0.778 0.143 4.68 

         

 S2 M2 11 13 24 0.846 0.875 0.163 5.92 

         

 S1 M3 13 15 28 0.867 0.875 0.137 3.72 

         

 S2 M3 9 11 20 0.818 0.833 0.188 4.50 

         

A 

.nilotica 

S0 M0 21 25 46 0.840 0.786 0.019 12.36 

         

 S1 M1 20 23 43 0.869 0.769 0.019 8.88 

         

 S2 M1 14 18 33 0.737 0.727 0.023 8.74 

         

 S1 M2 15 17 32 0.882 0.700 0.017 5.66 

         

 S2 M2 14 15 29 0.933 0.875 0.023 9.19 

         

 S1 M3 12 14 26 0.857 0.750 0.025 4.56 

         

 S2 M3 9 12 19 0.750 0.833 0.026 3.59 

         

P. 

cineraria 

S0 M0 23 20 43 1.150 0.818 0.026 11.59 

         

 S1 M1 18 13 31 1.385 0.857 0.033 8.52 

         

 S2 M1 10 9 19 1.111 0.800 0.048 9.71 

         

 S1 M2 15 14 29 1.222 0.875 0.026 8.25 

         

 S2 M2 10 9 19 1.111 0.800 0.034 10.56 

         

 S1 M3 11 8 19 1.375 0.600 0.053 6.67 

         

 S2 M3 7 5 12 1.400 0.667 0.065 5.00 
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                        Figure 7: Monthly height growth of the spices under different saline water and water stress levels 
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Figure 8: Cumulative leaf production under different saline water and after stress levels for one year study period 
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Figure 9 :  Proportional allocation of biomass of three species into different components under different
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          At (S2M3) level P. cineraria attained the maximum root 

: shoot ratio (1.4). This ratio was least in A. lebbeck (0.77) at 

S1M1 level. The leaf : stem ratio was maximum in P. 

cineraria at S1M2 (0.875)  in A. nilotica at M2S2 (0.875) and 

in A. lebbeck at S1M3 levels (0.875), Table 22. The SLA was 

highest in A. lebbeck (1.88 cm2/g) under S2M3 level and least 

at S2M3 level in A. nilotica (0.026 cm2/g), Table 22. In terms 

of height attained per unit diameter, A. nilotica attained the 

maximum values at low stress levels (12.4). Though these 

value decreased up to S1M3 levels. Only in case of A. lebbeck 

sturdiness increased with increasing levels of salinity and 

water stress up to S2M1 level and declined thereafter up to 

highest level (Table 22). 

          Response breadth: Compared to salinity stress 

gradient alone, the response breadth for both height growth 

and dry weight along  combined  gradient of interaction of 

salinity and water stress was narrower in all the species.The 

broadest was in A. nilotica (0.495, 0.516) and narrower in P. 

cineraria, indicating that all the species can grow along a 

limited gradient of combined salt and water stress (Table 25). 
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Table 23: Percent reduction or increase in different growth parameters of the species relative to control (S0Mo, with no 

salinity and moisture  stress) 

 

Species 
Levels Germination 

(%) 

Survival 

(%) 

Height 

(cm) 

Total 

biomass (g) 

A.lebbeck S1 M1 -20.0 -16.9 -20.0 -10.0 

     

S2 M1 -30.0 -45.8 -40.0 -10.0 

     

S1 M2 -20.0 -49.1 -40.0 -30.0 

     

S2 M2 -40.0 -69.5 -70.0 -40.0 

     

S1 M3 -40.0 -6404 -71.2 -30.0 

     

S2 M3 -60.0 -74.6 -78.8 50.0 

     

A.nilotica S1 M1 -20.0 -23.5 -20.0 -10.0 

     

S2 M1 -30.0 -57.4 -50.0 -30.0 

     

S1 M2 -50.0 -69.1 -50.0 -30.0 

     

S2 M2 -60.0 -73.5 -60.0 -40.0 

     

S1 M3 -50.0 -58.8 -60.0 -30.0 

     

S2 M3 -60.0 -75.0 -62.5 -60.0 

     

P.cineraria S1 M1 -20.0 -23.2 -60.0 -30.0 

     

S2 M1 -40.0 -42.1 -60.0 -40.0 

     

S1 M2 -60.0 -62.3 -67.9 -30.0 

     

S2 M2 -50.0 -78.3 -80.0 -40.0 

     

S1 M3 -30.0 -63.8 -74.4 -40.0 

     

S2 M3 -60.0 -72.5 -80.8 -70.0 
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Table 24 : Multiple correlation equations of growth parameter of the species with salinity and water levels 

 

Tree 

Species 

Germination 

(%) 

Survival (%) Height (cm) Stem diameter 

(mm) 

Total biomass 

(g) 

A. 

lebbeck 

Y=36.7-1.7X1 

+ 1.0X2 

R
2
 = 0.925* 

F= 12.84 

Y=19.9-2.3X1 + 

1.1X2 

R
2
 = 0.897* 

F= 9.20 

Y=40.02-3.4X1 + 

0.8X2 

R
2
 = 0.898* 

F= 9.26 

Y=4.9-0.4X1 +  

0.2X2 

R
2
 = 0..905* 

F= 10.0 

Y=23.09-0.7X1 

+ 0.6X2 

R
2
 = 0.757* 

F= 3.56 

A. 

nilotica 

Y=31.3-2.1X1 

+ 1.4X2 

R
2
 = 0.863* 

F= 6.78 

 

Y=17.3-2.6X1 + 

1.3X2 

R
2
 = 0.842* 

F= 5.79 

Y=59.9-4.6X1 + 

0.01X2 

R
2
 = 0.977* 

F= 43.4 

Y=3.8-0.04X1 + 

0.12X2 

R
2
 = 0.808* 

F= 4.7 

Y=22.02-0.9X1 

+ 0.7X2 

R
2
 = 0.884* 

F= 8.1 

P. 

cineraria 

Y=42.1-2.5X1 

+ 1.02X2 

R
2
 = 0.964* 

F= 27.5 

 

Y=19.4-2.4X1 + 

1.3X2 

R
2
 = 0.819* 

F= 4.9 

Y=28.8-3.7X1 + 

1.2X2 

R
2
 = 0.899* 

F= 9.4 

Y=3.1-0.3X1 + 

0.08X2 

R
2
 = 0.834* 

F= 5.5 

Y=23.8-2.1X1 + 

0.6X2 

R
2
 = 0.972* 

F= 34.7 

 

                       *  significant at 5% level of probability 

 

Table 25 : Response breadth pattern of different tree species as affected by  saline water  and water stress levels 

 

Tree species Response breadth 

 Height Total biomass 

A.lebbeck 

0.463 0.516 

A.nilotica 0.495 0.516 

P.cineraria 0.411 0.473 

 

 

III.  DISCUSSION 

        For the rehabilitation of soils rendered barren owing to 

salinity problems adaption to site conditions and their multiple 

uses, form important criteria for tree selection. Establishing salt 

tolerant tree plantations utilizing the saline ground water may 

provide for an economic use of abandoned arid lands. The initial 

establishment of transplanted tree saplings is critical for raising 

tree plantation in salt affected soils, which provide stressful 

conditions of both salt and water stress. In fact, for arid areas not 

just physical measurements of tree size and quantities of useful 

productivity, but also the impact of trees on its surroundings and 

improvement in microclimate need to be monitored. It is difficult 

to make an objective assessment of salt tolerance of the tree 

species raised in this experiment but overall plant growth and 

survival do indicate this response. 

        In the absence of clear and unambiguous procedure for 

assessment of tree species for suitability to site condition, an 

effort was made to rank the tree species on the basis of three 

criteria. The first was the germination and survival percentage on 

the basis of which the salt tolerance is often described (Marcar et 

al., 1993). As the second criterion, the tree species were simply 

ranked on the basis of their height growth, leaf production and 

biomass produced by these tree species. The third ranking was 

based on response breadth (in terms of dry weight and height 

growth) and the salt tolerance of these tree species. 

Increase in salinity delayed the initiation of seed germination and 

decreased survival rate in all species. Salt tolerance during 

germination and early seedling growth is critical for plants 

survival in saline soils. The tolerance of forest tree species 

greatly varies at germination and seedlings stage (Tomar and 

Yadav, 1980). In case of germination and survival A. nilotica 

showed the tolerance up to medium level of salinity. Initial seed 

germination was significantly affected by salinity levels. Paliwal 

(1972) has reported that the emergence time was delayed and 

percent germination decreased as the degree of salinity increased. 

Similar results have been reported by Tomar and Yadav (1980). 

This reduction could be attributed to the osmotic effect of NaCl 

limiting seed hydration and to the toxic effect of NaCl on seed 

embryo or endosperm cell membranes (Bliss et al., 1986).  

        All the growth parameters showed the maximum value at 

low salinity and water stress and the value declined thereafter at 

high levels of stress but only in case of A. nilotica growth 

parameters increased up to medium level of salinity and 

decreased thereafter. Shalhevet and Hsiao (1986) showed a clear 

distinction between the responses of plants to water stress and 

salt stress in terms of incomplete osmotic adjustment under water 

stress. There were additive effects of water stress and salt stress 

in depressing the growth parameters at higher levels. The effect 
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of highest tested level of combined effect of salts and water 

stress was most pronounced in A. lebbeck but least in A.nilotica 

thereby indicating the good tolerance of A. nilotica to high salt 

and water stress. Similar findings on some forest species were 

also reported by Singh et al., (1991). In all the three species leaf 

area decreased with increase of salts and water stress. Under 

chronic stress, plant often can adjust osmotically and maintain 

turgor, but leaf area production, photosynthesis and yield are 

often considerably reduced in spite of this adjustment .Both root 

length and spread differed in response to salt levels. In A. 

nilotica and P. cineraria the value for root length was maximum 

but spread was minimum but in A. lebbeck root length was 

minimum whereas root spread was maximum at lowest level of 

combined effect of salts and water stress level. Roots are directly 

in contact with the salts and are potentially the first line of 

defense. In A. nilotica and P. cineraria the deep vertical roots 

penetrating up to 75 cm depth, reach lower water levels and 

enhance the chances of survival in dry habitat, since salts are 

known to be concentrated on upper crusts of soil. However, in A. 

lebbeck the horizontal growth was more and root length was 

minimum, resulting in decline in tolerance to combined stress of 

salts and water. Root elongation can be rapidly inhibited by 

alkalinity depending upon the type and concentration of salt. The 

crust formed by the alkalinity reduces the infiltration rate causing 

over saturation and aeration problem and retards the root 

penetration. 

        Total seedling mass values decreased with increasing salts 

and water stress levels in all the species. The most likely factor 

causing these differences in salt tolerance may be the rate of salt 

transport to the shoots adversely affecting the leaf expansion, 

reducing the photosynthetic efficiency of plant, further reducing 

the dry matter production. Inherently slow growth is associated 

with species characteristic of saline environments (Ball and 

Pidsley, 1995 and Ball, 1998). The maximum root: shoot ratio at 

all the salt treatments were observed in P. cineraria, whereas leaf 

: stem ratio was observed maximum at all the salts treatments in 

A. nilotica. Along the combined stress gradient of salinity and 

water stress all the species showed relatively very narrow 

response breadth, the broadest for height growth being in 

A.nilotica but for biomass, A.lebbeck showed wider values. This 

indicated that the distribution of all the species is restricted by 

the interaction of salts with water stress. With the use of saline 

waters, a depression in soil pH in the treatment of high EC 

irrigation water can be attributed to the high electrolyte 

concentrations. The ECe of the soil increased with the increase in 

salinity.  The increase in soil salinization in the case of irrigation 

water of 8 mmhos/cm EC was of lesser magnitude as compared 

to that with water of 4 mmhos/cm EC 

        Three important growth criterions produced different 

rankings and these criterions were later combined to give a final 

ranking. Following this procedure the tree species in order of 

preferred choice for arid areas with both salts and water stress 

should be A. nilotica, A. lebbeck and P. cineraria. During the 

past few decades, a number of well-designed species evaluation 

trails were established on saline water logged soils (Ahmad and 

Ismail, 1992; Marcar et al., 1993; Tomar et al., 1994; Marcar and 

Khanna, 1997). Our evaluation trail has shown that A. nilotica at 

arid land is suitable for higher wood production at medium level 

of salinity. It has been reported that favored species of foresters 

(e.g. Dalbergia sissoo) should not be recommended for saline 

soils because of its sensitivity to the presence of salts during 

initial establishment stages (Singh et al., 1991) whereas A. 

nilotica should be recommended for saline soils at medium level 

of salinity because of its tolerance to the presence of salts and 

A.lebbeck may be recommended for its moderate tolerance to 

medium and high levels of alkaline water irrigation. 
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    Abstract- Most of the existing privacy-preserving techniques, 

such as k-anonymity methods, are designed for static data sets. 

As such, they cannot be applied to streaming data which are 

continuous, transient, and usually unbounded. Moreover, in 

streaming applications, there is a need to offer strong guarantees 

on the maximum allowed delay between incoming data and the 

corresponding anonymized output. To cope with these 

requirements, in this project, we present Continuously 

Anonymizing Streaming data via adaptive clustering; a cluster-

based scheme that anonymizes data streams on-the-fly and, at the 

same time, ensures the freshness of the anonymized data by 

satisfying specified delay constraints.   

 

    Index Terms- SOA, Web Services, Networks 

 

I. INTRODUCTION 

well-known technique to anonymize data is k-anonymity.                      

 A data set T satisfies the k-anonymityproperty with respect 

to attribute set QI, if each combination of values of QI in T 

occurs at least k times; here, the attributes in QI are termed as 

quasi-identifier attributes and can be used to link with external 

information. A well known technique to achieve k-anonymity, 

exploited by many of the methods proposed so far, is 

generalization. Generalization implies that a quasi-identifier 

attribute value is replaced by a less specific but semantically 

related value.  

        For instance, a value in the Sex domain female; can be 

generalized to person. However, traditional k-anonymity 

schemes are not suitable for streaming data. The main reason is 

that these methods cannot be directly applied on streaming data, 

because they are designed for static data sets.  

        First, these techniques typically assume that each record in a 

data set is associated with a different person, that is, that each 

person appears in the data set only once. Although this 

assumption is fine in a static setting, this is not realistic for 

streaming data.  

        Second, data streams have a temporal dimension, since they 

arrive at a certain rate, they are dynamically processed, and the 

result is output with a certain delay. In some applications, the 

output data are immediately used to trigger appropriate 

procedures. For example, in a sensor network application, the 

output stream can be used to real-time react to some anomalous 

situations, and the time to react is very crucial. Therefore, the 

application receiving the output stream should have strong 

guarantees on the maximum delay of the output data. 

 

        In this project, we present Continuously Anonymizing 

Streaming data via adaptive clustering, a cluster-based scheme 

that k-anonymizes streams on-the-fly and, at the same time, 

ensures the freshness i.e., the maximum delay between the arrival 

of a tuple and its release to the third party of anonymized data by 

satisfying specified delay constraints. Moreover, we propose an 

extension of CASTLE to support diversity on data streams. To 

the best of our knowledge, this is the first reported work that 

considers k-anonymity and diversity on data streams. However, 

note that relevant clustering schemes for data streams have been 

proposed. They focus on finding centers in the streaming data so 

that the sum of distances from data points to their closest centers 

is minimized. As a consequence, the principle regulating 

clustering generation is to minimize the distance while the 

number of total clusters is at most. In contrast, in order to k-

anonymize streaming data, the proposed approach has to follow 

another principle i.e., the number of tuples in each cluster has to 

be at least k, which requires to devise new clustering algorithms. 

 

II. PREVIOUS WORK 

        Data mining involves the use of sophisticated data analysis 

tools to discover previously unknown, valid patterns and 

relationships in large data sets. These tools can include statistical 

models, mathematical algorithms, and machine learning methods 

(algorithms that improve their performance automatically 

through experience, such as neural networks or decision trees). 

Consequently, data mining consists of more than collecting and 

managing data, it also includes analysis and prediction. 

        Data mining can be performed on data represented in 

quantitative, textual, or multimedia forms. Data mining 

applications can use a variety of parameters to examine the data. 

They include association (patterns where one event is connected 

to another event, such as purchasing a pen and purchasing paper), 

sequence or path analysis (patterns where one event leads to 

another event, such as the birth of a child and purchasing 

diapers), classification (identification of new patterns, such as 

coincidences between duct tape purchases and plastic sheeting 

purchases), clustering (finding and visually documenting groups 

of previously unknown facts, such as geographic location and 

brand preferences), and forecasting (discovering patterns from 

which one can make reasonable predictions regarding future 

activities, such as the prediction that people who join an athletic 

club may take exercise classes). As an application, compared to 

other data analysis applications, such as structured queries (used 

in many commercial databases) or statistical analysis software, 

data mining represents a difference of kind rather than degree. 

A  



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               256 

ISSN 2250-3153  

www.ijsrp.org 

Many simpler analytical tools utilize a verification-based 

approach, where the user develops a hypothesis and then tests the 

data to prove or disprove the hypothesis. For example, a user 

might hypothesize that a customer who buys a hammer, will also 

buy a box of nails. The effectiveness of this approach can be 

limited by the creativity of the user to develop various 

hypotheses, as well as the structure of the software being used. In 

contrast, data mining utilizes a discovery approach, in which 

algorithms can be used to examine several multidimensional data 

relationships simultaneously, identifying those that are unique or 

frequently represented. For example, a hardware store may 

compare their customers‘ tool purchases with home ownership, 

type of automobile driven, age, occupation, income, and/or 

distance between residence and the store. As a result of its 

complex capabilities, two precursors are important for a 

successful data mining exercise; a clear formulation of the 

problem to be solved, and access to the relevant data. 

        Reflecting this conceptualization of data mining, some 

observers consider data mining to be just one step in a larger 

process known as knowledge discovery in databases (KDD). 

Other steps in the KDD process, in progressive order, include 

data cleaning, data integration, data selection, data 

transformation, (data mining), pattern evaluation, and knowledge 

presentation. 

        A number of advances in technology and business processes 

have contributed to a growing interest in data mining in both the 

public and private sectors. Some of these changes include the 

growth of computer networks, which can be used to connect 

databases; the development of enhanced search-related 

techniques such as neural networks and advanced algorithms; the 

spread of the client/server computing model, allowing users to 

access centralized data resources from the desktop; and an 

increased ability to combine data from disparate sources into a 

single searchable source. 

 

III. PROPOSED SYSTEM 

A. Dataset Initializaion 

        In this module initially, no clusters are in memory. When 

the system receives the first tuple, it generates a cluster over it. 

Then, for every newly arriving tuple t, it selects, among all the 

existing clusters, the one to which t can be assigned, that is, the 

one whose range intervals enclose t‘s attribute values. However, 

it could be the case that no clusters can contain the new tuple, 

that is, the values of identifier attributes of t are not contained 

into the range intervals of any cluster. When a new tuple cannot 

be assigned to any existing cluster, there is the need to enlarge 

one of them in order to accommodate the new tuple. Cluster 

enlargement implies the enlargement of its range intervals and, as 

a consequence, an increase of the information loss. To minimize 

information loss, when selecting the cluster where a new tuple is 

pushed, the algorithm chooses the one that requires the smallest 

enlargement.  

 

 
 

 

B. Best Selection 

        In this module we apply the reuse strategy, a new tuple is 

always pushed into a non k- anonymized cluster, by selecting one 

among those which require the minimum enlargement. Thus, to 

find out the best non k-anonymized cluster where inserting the 

new tuple t, best selection, calculates the enlargement implied by 

the insertion of t in each cluster. Then, it selects from only the 

clusters requiring the minimum enlargement. According to the 

adaptability strategy, best selection selects from the returned 

clusters only those whose information loss is less than or equal to 

t. Among those, best selection chooses the cluster with the 

minimum size. By contrast, if no clusters have information loss 

less or equal to t, it implies that a new cluster should be created 

over t. However, it is necessary to verify whether the constraint 

on the maximum number of non k-anonymized clusters is 

satisfied. 

 

 

 

 

C. Delay Constraint 

        In this module when a tuple t is expiring, the system calls 

procedure delay constraint, whose main goal is to output t. 
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According to the proposed approach, this can be achieved in 

several ways. First, delay constraint verifies whether the expiring 

tuple can be output with the generalization of the non k-

anonymized hosting cluster. The procedure first verifies whether 

it has size greater than or equal to k. In this case, delay constraint 

calls procedure output cluster. Otherwise, delay constraint 

verifies whether it is possible to apply on the expiring tuple the 

reuse strategy. The reuse strategy can be applied if there exist 

one or more k-anonymized clusters, i.e., set is not empty, 

containing the expiring tuple. If this is the case, to overcome the 

inference problem, the delay constraint procedure randomly 

selects a cluster in set and gives in output the tuple with its 

generalization. If the reuse strategy cannot be applied, i.e., set is 

empty, the delay constraint procedure verifies whether t is 

contained into an outlier cluster, so to suppress it.  

D. Splitting Clusters 

        The In this module splitting technique exploited is based on 

the KNN algorithm proposed, which we adapt to the definition of 

k-anonymity. In general, the split function randomly selects a 

tuple t from a cluster C and creates over it a new cluster. Then, it 

populates the new cluster with other tuples of C, obviously t 

excluded, until new cluster has size equal to k. This process of 

creating and populating a subcluster is repeated until clusters size 

is less than k. Then, the remaining tuples of Clusters are 

accommodated into the new generated subclusters.  The 

definition of k-anonymity requires that, for each possible group, 

there exist at least k distinct individuals referring to its tuples. 

Clusters generated by function split must contain tuples referring 

to at least k distinct individuals. Therefore, in selecting a tuple of 

Cluster to be pushed into new cluster, the split function considers 

only those tuples having different pid. Among these, it selects the 

ones that incur the minimum enlargement to new cluster, so that 

the information loss is kept low. 

 

 

 
 

 

IV. RESULTS 

        The concept of this paper is implemented and different 

results are shown below, The proposed paper is implemented in 

Java technology on a Pentium-IV PC with 20 GB hard-disk and 

256 MB RAM with apache web server. The propose paper‘s 

concepts shows efficient results and has been efficiently tested 

on different Datasets. The Fig 1, Fig 2, and Fig 3 shows the real 

time results compared.   

 

 
Fig. 1: Bar Graph showing the comparison of Cluster 

Weights with different dataset values. 

 

 
 

Fig. 1: Comparative results showing efficiency for dataset 

values between 200-1000 

 

 
Fig. 3: Displaying comparative delay for different dataset 

values 

 

V. CONCLUSION 

       Duplicate detection is an important step in data integration 

and most state-of-the-art methods are based on offline learning 

techniques, which require training data. In the Web database 

scenario, where records to match are greatly query-dependent, a 
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pretrained approach is not applicable as the set of records in each 

query‘s results is a biased subset of the full data set. To 

overcome this problem, we presented an unsupervised, online 

approach, UDD, for detecting duplicates over the query results of 

multiple Web databases. Two classifiers, WCSS and SVM, are 

used cooperatively in the convergence step of record matching to 

identify the duplicate pairs from all potential duplicate pairs 

iteratively.  
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    Abstract- Today mobile, wireless and non-static networks are 

getting more and more important as these are triggering the  

development of next generation networks to support mobile 

devices are bridging the border to traditional, static networks 

such as the internet. In public key storage management problem 

have arisen, because the key computation is still having high 

overhead and the potential threats of the key outflow or loss. In 

this research work, it is proposed a model approach of Effective 

Trust Model (ETM) to combine trust models and encrypt public 

key certificate which utilizes Ad Hoc on demand Trusted 

Distance vector (AOTDV) and are capable of operating without 

the support of any fixed infrastructure in Mobile Ad Hoc 

Networks (MANETs). Trust models essentially needed in order 

to establish reliable and high-performance communications. On-

demand routing protocol is widely developed in ad hoc networks 

because of its effectiveness and efficiency. In this paper, the 

significance of Ad hoc On-Demand Trusted Distance Vector 

(AOTDV) routing protocol decreases the routing overload and 

end to end delay.  This work concentrates implementation of 

identification and prevention of malicious nodes and message 

tampering attacks, using a semantic security mechanism.  

 

 

    Index Terms- Trust, public Key, MANETs. 

 

I. INTRODUCTION OF TRUST MODELS 

mploying public key based Effective Trust Models is 

predictable for the advanced security application in mobile 

ad hoc networks. In the security of mobile network architecture, 

the master seed key is securely stored in the universal subscriber 

identity (USIM) and generates the session keys such as the cipher 

key and the integrity key for mobile to use in the secure 

communication and application. Recent development of mobile 

communication technologies needed the deployment of the 

public key based security architecture for more advanced 

applications. While storing keys in USIM has the computational 

over head problem due to the security computations operated in 

USIM.   

       Therefore, our motivation is to overcome key management 

and key leakage problem. Since the communication is operated 

via wireless environment. Also, the mobile devices are always 

carried by users and can be lost. Moreover, their designs are 

related to the specific protocols such as AOTDV (Ad hoc On-

demand Trusted Distance Vector) and sufficient to support the 

applications in mobile ad hoc network. The presence of wireless 

ad hoc networks all around us exacerbates privacy issues that 

must be addressed in order to prevent unauthorized observers.       

This work aims to improve the Trust Models resilient against not 

only the key exposure but also the key loss and to provide the 

secure and Effective trust models (ETM) for public key 

management in mobile networks. The trust model is based on 

MANET and achieves the great benefit regarding the efficiency 

of public key management.    

       This paper is organized as follows: Section 2 reviews related 

work. Section 3 discusses the key management and trust model 

in mobile ad hoc networks. A performance evaluation of the 

proposed approach is conducted in Section 4. In Section 5, 

conclude the paper and discuss possible future work. 

 

1.1 Mobility-Based Key Management  

       The Mobility management is required in networks where the 

nodes are mobile. This is a particularly challenging issue in 

infrastructure networks.  A mobile node that is communicating 

can leave the coverage area of an access point and enter another 

one. Establishment of trust in a MANET requires successful 

detection of intruders and isolating them promptly so that they 

may not exploit any network resources in the wireless network.  

 

1.2 Trust Based Security Architecture for MANET 

       In general, trust is often described as the subjective belief of 

someone in the character, ability, strength, reliability, honesty or 

truth of someone or something. It provides tolerance to 

compromised nodes, have the ability to detect and remove 

adversaries from network and handle routing misbehaviors. The 

trust model defined in the architecture differs from related 

models by defending against both Flooding and  Packet drop 

attacks  

 

II. RELATED WORK 

       E.Ngai [12] [2009] proposed another direction based on web 

of trust approach proposed in PGP, in which nodes act as CAs 

without any TTP. The system organizes the network into 

clusters, such that nodes are divided into different groups with 

unique identifiers. Nodes in the same group are assumed to know 

other, where each node monitors and keeps a trust table for 

storing trust values (defined as a continuous value 2 [0, 1] 

interval) for the behavior of its group members. Therefore, the 

protocol of certification between two nodes will be executed 

when both nodes belong to different groups. 

       Yi and Kravets [2004] provided a composite trust model. In 

their scheme they combine the central trust and the fully 

distributed trust models. This scheme takes advantage of the 

positive aspects of two different trust systems. Actually, it is a 

compromise between security and flexibility. Some 

E 
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authentication metrics, such as confidence value, are introduced 

in order to glue two trust systems. However, proper assignment 

of confidence values is a challenge. 

       The main idea behind these approaches (Ngai.,2009) 

maintaining the trust table for each cluster nodes contain unique 

id. Yi and Kravets (2004) focus to avoid certificates altogether 

and bind the IP addresses of a node to its public key by deriving 

the former from the latter in a cryptographically verifiable way.   

 

III. TRUST MODELS 

3.1 Pretty Good Privacy (PGP) Trust Model 

       PGP provides a confidentiality and authentication service 

that can be used for electronic mail and file storage applications. 

PGP is a milestone in the history of cryptography, because for 

the first time it makes cryptography accessible to the wide mass 

of on-line public. It was principally created for encrypting or 

signing email messages. The PGP trust model created by Philip 

R.Zimmerman, 1991 [4] [1997]. Initially for the Internet in order 

to secure emails. PGP is based on referral certification, which 

allows multiple users to recommend a certain user by signing 

certificates of its public key. PGP adopts a system, called web of 

trust. 

 
Figure 1 - PGP Trust Model 

 

       For example A signs B‘s public-key certificate which knows 

is authentic. B then forwards his signed certificate to C, who 

knows and trusts A as an introducer, finds out, after verification, 

that A is among B‘s certificate signer. Therefore, C can be 

confident that B‘s public key is authentic.  However, had C not 

known or trusted any of B‘s signers, including A, she would have 

been skeptical about the authenticity of B‘s public-key. B would 

have to find another introducer whom C trusts to sign B‘s public-

key certificate. 

 

Trustworthiness of public-key certificate 

 

 Undefined:  We cannot say whether this public key is 

valid or not. 

 

 Marginal:  This public key may be valid be we cannot 

be too sure. 

 

 Complete:  We can be wholly confident that this public 

key is valid. 

 

3.1.1 PGP Architecture 

       PGP breaks the traditional hierarchical trust architecture and 

adopts the 'web of trust' approach.  

 
Figure 2 - PGP Trust model Architecture 

 

       There is no central authority which everybody trusts, but 

instead, individuals sign each other's keys and progressively 

forming a web of individual public keys interconnected by links 

formed by this signature. Public key certificates are central to 

PGP. Each certificate contains the key owner's user ID, 

commonly represented by the owner's email address in the form 

"name <userid@domain> the public key itself, a key ID of 

creation.  

 

3.2 Distributed Trust Mode 

       Alfarez Abdul-Rahman and Stephen Hailes developed a 

distributed recommendation-based trust model [5] [1997].  The 

model‘s motivation comes from human society, where human 

beings get to know each other via direct interaction and through a 

grapevine of relationships.  The same is true in distributed 

systems. In is the use of Threshold Cryptography in order to 

avoid the maintenance of a central Certification Authority (CA).   

The whole system has a public/private-key pair where the 

private-key is distributed over n of nodes. All nodes in the 

network know the public-key and trust any certificate signed by 

it.  

 
Figure 3 - Distributed trust model 

 

3.2.1 Two types of trust Relationship 

 

1. Direct Trust management  

       For every packet A sends to B, A puts a copy of it in a cache. 

If A sees B forwarding the packet correctly A promotes B for 

that. If A sees that B changed the packet or if A does not see the 

packet for some time, A punishes B. Then the packet is deleted 

from the cache.  

 

2. Recommendation trust Management 

       The only option open to network agents for coping with 

uncertainty is via word of mouth, or recommendations. Trust, 

will always is hidden factors behind a decision to trust or distrust. 
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3.2.2 Trust Flow  

       For example, (the requestor) is requesting a recommendation 

from B(the recommender) about E (the target). A is interested in 

E‘s reputation for service, one of which A drives. A sends an 

RREQ to B because she trusts B as a recommender for car 

servicing mechanics, and B trusts C in a similar capacity. Since 

B cannot say anything about E with respect to ―Car Service‖, B 

forwards A‘s RREQ to C, who may know. C in fact, knows 

about E‘s workmanship, and C believes that E‘s reputation for it 

is good, i.e. in C‘s opinion, E‘s trust value with respect to 

category ―Car Service‖ is 3. C replies to B with are 

commendation in message 3. Notice that the Requestor ID and 

Request ID represents the last sender (or forwarder) of the RRQ 

in the forward RREQ chain. 

 

A->B:  A,rreqA01,E,[Car Service], T,20000101 

 

B->C:  B, rreqB01, E, [Car Service], T,20000101 

 

C->B:  B, rreqB01,[C],[(E, CarService,3,20000131)], PKE  

 

B->A:  A, rreqA01, [C,B],[(E, Car Service,3,20000131)], PKE  

 

tvp(T) = tv(R1)/4  × tv(R2)/4 × .. × tv(Rn)/4  ×  rtv(T)          (1) 

 

tv(T) = Average(tv1(T),..,tvp(T))            (2) 

 

3.3 Decentralized Trust Model 

       The decentralized trust model Introduced by Khare & 

Taylor, ICSE ‘04. The first decentralized trust-management 

systems, such as PolicyMaker [6]. The trust proposes an 

alternative solution. Basically, trust management uses a set of 

unified mechanisms for specifying both security policies and 

security credentials. The credentials are signed statements 

(certificates) about what principals (users) are allowed to do. 

Thus, even though they are commonly called certificates, they 

are fundamentally different from traditional name certificates.  

Usually the access rights are granted directly to the public keys 

of users, and therefore trust management systems are sometimes 

called key-oriented.  

 

3.3.1 Architectural Approach for Decentralized Trust 

Management  
       The Practical Architectural Approach for Composing 

Egocentric Trust (Pace) provides detailed design guidance on 

where and how developers can incorporate trust models into 

decentralized applications. Pace‘s guiding principles promote 

countermeasures against threats to decentralized systems.  

Several prototypes demonstrate the approach‘s use and 

feasibility. 

 
Figure 4 - Decentralized architecture 

 

IV. ETM- THE PROPOSED APPROACH 

       The term ETM refers the combination of Trust Models in 

wireless network. It is an approach to solve the problem of key 

distribution and management outflow and delay in signal. This 

can be achieved by mobile network based on wireless ad hoc 

network. Several mobile networks have adopted Java Network 

Simulation as their platform offered for developers. To certain 

extent Java applications are portable between devices. With this 

approach, the users can reduce significantly the outflow, attacks 

and delay in signal for sending message from source to 

destination. In this proposed work gives a formal description of a 

public key cryptosystem that includes the specification of trust 

model that combine PGP, Distributed and Decentralized model 

encrypt public key certificate for a secure environment. The 

AOTDV routing protocol decreases the routing overload and end 

to end delay. Confidentiality, integrity and availability are the 

key services and also the key assets that are protected. 

 

 
 Figure 5 - Effective Trust Model 

  

       Cryptographic certificates are generated and held by the 

nodes of ad hoc networks, in order to prove their identities to 

nodes communicating with them, without the need of any central 

administration. These certificates are statistically unique and 

cryptographically verifiable, which means that it is very difficult 

that two entities hold the same certificate, and that it is possible 

to check the validity of a certificate by an entity. 

 

Main Features 

       Every node carries a valid certificate and each server has its 

secret share stored in an encrypted format based on password. 

File transfer encrypted files through wireless network. The 
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trusted user and valid route reduce delay time and outflow and 

improve key management. The Security covers the protection 

attributes and the various challenges to security issues. The 

Reliable and security issues involve detection of malicious nodes 

by the destination node, isolation of malicious nodes by 

discarding the path and preventing data packets. 

 

4.1 Comparison 

       So far, the protocols have been analyzed theoretically [8] 

[2012]. Table 1 compares the result from these analyses and 

shows what properties the protocols have and do not have. 

 

 AOTDV AODV 

Distributed Yes Yes 

Energy Strength Yes No 

Multicast No Yes 

Loop Free Yes No 

Security Yes No 

Routing Traffic No Yes 

 

Table 1 - Comparison between Ad hoc routing protocols 

 

       From the Table, all protocols are distributed and independent 

to easily configure in the event topology changes. The AOTDV 

support energy strength whenever the wireless node connected to 

server. And the route discovery prevent each time from the 

overlapping among the nodes. In AODV, loop free decreases hop 

count when intermediate nodes cross. They also added multicast 

capabilities to have route discovery mode to find new more 

routes. The main drawback in AODV carried source route in 

each packet. The security of AOTDV enhances high performance 

and communication.   

 

Ad Hoc Wireless Mobile Networks 
Mobile: topology changes dynamically 

Ad-hoc: no designated infrastructure prior to deployment 

Wireless Network: connectivity among nodes  

 

4.2 AOTDV Routing  

       In trust models, such as PGP, Distributed and decentralized 

models combine to provide a trust path and a node will collect all 

its neighbors‘ opinions about another node and combine them 

together using combination operations. The node transfer file 

from source to destination node. The security level and the trust 

levels of in between node cooperate to decide the encryption. 

The secure routing protocol based on Ad hoc On-demand 

Distance Vector (AODV) routing protocol. The new protocol, 

called AOTDV (Ad Hoc on demand Trust distance vector), has 

several salient features:  

        (1) Nodes perform trusted routing behaviors mainly 

according to the trust relationships among them. (2) A node that 

performs malicious behaviors will eventually be detected and 

denied to the whole network. (3) System performance is 

improved by avoiding generating and verifying at every routing 

hop. The idea of the trust model can also be applied into other 

routing protocols of MANETs. 

 

4.3 Experimental Analysis 

       The experimental results have been obtained from our 

proposed technique which is developed by using Java application 

and Net beans IDE 6.91. The implementation preferred to run on 

the windows 7 operating system. The Screenshot 1 shows the 

developed application for Effective Trust Models for Public Key 

Management in Mobile network. The ETM is achieved by 

combining the Trust Models to encrypt the message using RSA 

algorithm. The main objective of our simulation is to show that 

trust On-demand route establishment with AOTDV is highly 

secure and efficiency. Additional objective includes deducting 

outflow, overload and delay.  

 

 
Screenshot 1 – Combination of trust model Credential 

 

       The AOTDV compute route discovery within secure routing 

solution which employs public key certificate authentication. 

Theses certificates are combined using ETM to establish the 

route. The encryption of file transfer from source to destination 

using AOTDV. The ad-hoc mobile network routing to the RSA 

algorithm that interface to the distance-vector router. The 

screenshot 2 shows the signal strength and trusted security of file 

transfer It is proved that AOTDV avoid the misbehaving links to 

protect clients.   

 

 
    

Screenshot 2 – Signal Strength 
 

V. CONCLUSION 

       This research, addresses the problem of absence of a central 

management in mobile networks and public key storage problem 

of the key outflow or loss.  We propose a flexible Effective trust 

Models (ETM) based on the concept of human trust, which 

provides nodes with a mechanism to evaluate the trust level of its 

Neighbors. The basic idea consists of using previous experiences. 
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The combination of a trust models and public key encryption 

applies into the security solutions of MANETs. The trust and 

trust relationship among nodes can be represented, calculated and 

combined using AOTDV.. They can also perform trusted routing 

behaviors according to the trust relationship among them. 

Therefore, the computational overheads are reduced with the 

need of requesting and verifying certificates at every routing 

operation. The trusted AOTDV routing protocol is a more 

flexible security solution than other cryptography and 

authentication designs. 

 

VI. FUTURE WORK 

       Future development can be made to enhance the AOTDV 

protocol, to further minimize   load balancing to enhance the 

performance. Future work also includes the implementation of 

PKI Trust Models to compliment and optimize the efficiency of 

key management. The proposed model taken three models to 

security solution. Future work includes the integration of the all 

trusted models scheme with a secure ad hoc routing protocol to 

realize a complete security system. 
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Matter of Navigation 

Allan Zade 

 

 
    Abstract- For thousands of years navigation was bread and 

butter for any trader. From the time of Middle Ages, caravels 

brought gold from the New World to the Europe. Thousands of 

men were involved in that business for centuries. Even today 

many ships and airplanes with sophisticated onboard navigation 

systems carry their goods to each corner of the World. Captains 

and crews are proud for their business.  

      Everything goes right until men began to see something that 

cannot be explained logically. Sometime those events remain in 

contradictory to navigational information and even worse – to 

human logic. Nobody from the captain or their fellow crew 

member was able to explain some strange phenomena which 

their vessels show from time to time.   

      Watercrafts moving faster than airplanes and airplanes flying 

through ―nothing‖, vessels went to ―oblivion‖ and vanished in 

calm seas and perfect weather condition; all those phenomena 

and many others caused many legends of the oceans and air. 

Those myths distract people for many centuries because nobody 

was able to see and explain strong underlying phenomena that 

cause all of them.        

      This paper is dedicated to specific analysis of such events and 

their interrelation with Z-Theory published recently.     

 

 

    Index Terms- Navigation, physics, philosophy, trajectory, 

early arrival, lost distance, lost time, RW-Trajectory, Z-

Trajectory, Z-Transposition, Z-Theory. 

 

I. INTRODUCTION 

nder normal circumstances navigation cases no problem for 

any modern vessel. Many instruments support sailors to 

navigate through any area of an ocean or air space despite of its 

condition. Those are countless number of compasses of any kind, 

GPS navigation systems, automatic pilots, ground active and 

passive radars, weather onboard radars and so on. Many of them 

work continuously from the beginning of a ship‘s journey to its 

arrival to the port (or airport) of destination. They produce 

accurate information to the crew of a vessel location and its 

heading at any given moment of time as well as dozens of other 

useful navigational data.  

       However despite  many excellent navigation systems and 

skilled navigators, experienced captains and well trained crew, 

we have continuous support for old legends. Vessels still show 

their ability to ―vanish‖ for unknown reason and show more 

compelling abilities that no constructor builds into them.    

       The most remarkable incident happened with Boeing 727 at 

the Miami airport
1
 in the late 1969. Fact of the matter is that. The 

typical aircraft was undetectable for the airport ground radar for 

                                                 
1Source 1, page 8 (in-book reference 1.1) 

10 minutes during its descending by glide path. During that time, 

all attempts to reach the aircraft by radio have failed. After 10 

minutes, the aircraft repapered again and have made a successful 

landing. However as it was found later all onboard timepieces 

indicated 10 minutes left from the indication of the airport 

clocks. Moreover, nobody onboard had noticed anything strange 

or unusual. Here, and later, I mention that case as Boeing 727 

Incident.  

       One more ―unusual‖ incident happened on December 4, 

1970 with A-36 (Beechcraft Bonanza) type aircraft with Bruce 

Gernon onboard. According to information from Bruce, his 

aircraft had air-journey for 250 miles in 47 minutes flaying from 

Andros Island Town Airport to West Palm Beach Airport and 

had successful landing with 9 extra gallons of unspent fuel. 

Indications of all onboard timepieces at the time of landing 

match the ground time at the airport. Furthermore, the ground 

radar of the airport was able to detect the airplane only over 

Miami Beach. In other words, the tracking radar of the airport 

was unable to detect the aircraft during the last stage of its flight. 

It looks like suspicious similarity with the incident mentioned 

above. Here, and later, I mention that case as A-36 incident.      

       There is one more experience that is probably known for 

everybody. I mean Flight 19 incident. According to facts
2
 on 

December 5, 1945 five naval bombers were sent to a routine 

training mission from Ft. Lauderdale. Training mission was 

completed successfully. But shortly after that a strange report 

was sent to the base from the flight. It carried information about 

the malfunction of all onboard instruments, and it seems like all 

pilots were utterly disorientated. The ground receivers had a 

number of unusual messages about odd visual observations from 

that flight later. One more message carried part of the call letters 

of the planes of Flight 19 – ―FT‖, but that ―FT‖ message was 

received two hours after the planes run out of fuel. Hence there 

are many skeptics who do not take that message seriously.   

       As soon as the base commander understood difficulties of 

flight 19 he sent a rescue aircraft
3
 to help the plots. After a short 

message about weather condition from that aircraft, the control 

tower lost radio contact with that plane too. No sight of that 

flight and a rescue aircraft were ever found despite  massive 

rescue operation followed after that incident. No wreckage, 

debris or other single piece of any of six planes and twenty six 

men were ever found.        

       One might ask, ―Don‘t you see this mess? Those incidents 

stay in deep contradiction with any possible logic! There are 

many other mysterious disappearances of vessels in calm 

weather!‖ That is correct relatively for today‘s human reasoning. 

Any attempt to make possible explanation for those incidents 

from the scientific point of view were also failed ever. Perhaps 

there is another logic that can be applicable to such ―incredible‖ 

                                                 
2 Source 1, page 9 (in-book reference 1.3) 
3 Martin PBM Mariner; a patrol bomber flying boat.  

U  
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incidents. May be there is also some possible way to incorporate 

such logic to human logic to make such events understandable?      

       Humankind tries to understand the nature for thousands of 

years. It was a long way from first signs of consciousness to 

highly developed philosophy and logic in the human mind, but 

all aspects of human mind based on its previous experience. 

Modern philosophy traces human thoughts for centuries. It gives 

strong support for any part of modern science. Physics uses facts 

from laboratories and direct observations from the natural 

processes to develop new theories in an attempt to obtain better 

understanding of the surrounding world. Many scientists, field 

researches and undergraduate students dig deeper and deeper to 

find an explanation of each enigma of Mother Nature.   

       However, there is something that the human mind still 

unable to understand and explain. There is something that 

overpowers any attempt to understand its nature. That thing gives 

us one fundamental question. Is it possible to understand 

something that nobody seen or notice ever? That is ages old 

question. Few sentries ago everybody knew that the Earth is flat. 

It was the motionless center of the whole creation and a rest for 

everything. That point of view dominated for centuries. It was so 

strong that Holy Inquisition of Christian Church would put 

anybody to a court and then burn a person at stake in case of 

evidence of any other point of view. Life of Giordano Bruno is 

the best example of that situation.  

        ―Bruno, Giordano, born 1548, Nola, near Naples, died Feb. 

17, 1600, Rome, original name  Filippo Bruno,  byname  Il 

Nolano Italian philosopher, astronomer, mathematician, and 

occultist whose theories anticipated modern science. The most 

notable of these were his theories of the infinite universe and the 

multiplicity of worlds, in which he rejected the traditional 

geocentric (or Earth-centred) astronomy and intuitively went 

beyond the Copernican heliocentric (Sun-centred) theory, which 

still maintained a finite universe with a sphere of fixed stars. 

Bruno is, perhaps, chiefly remembered for the tragic death he 

suffered at the stake because of the tenacity with which he 

maintained his unorthodox ideas at a time when both the Roman 

Catholic and the Reformed churches were reaffirming rigid 

Aristotelian and Scholastic principles in their struggle for the 

evangelization of Europe.‖
4
    

       What was the main reason for those debates in Middle Age 

centuries? From the one hand, most people had geocentric model 

in mind. Hence all of them shared same point of view about flat 

Earth positioned statically under changeless heavens. From the 

other hand, they had observations that stay against dominated 

point of view. One of the best examples of those evidences was 

Magellan Voyage.   

        ―Magellan, Ferdinand, born c. 1480, Sabrosa, or Porto (?), 

Portugal; died April 27, 1521, Mactan, Philippines; Portuguese 

 Fernão de Magalhães , Spanish  Fernando, or Hernando, de 

Magallanes Portuguese navigator and explorer who sailed under 

the flags of both Portugal (1505–12) and Spain (1519–21). From 

Spain he sailed around South America, discovering the Strait of 

Magellan, and across the Pacific. Though he was killed in the 

Philippines, his ships continued westward to Spain, 

accomplishing the first circumnavigation of the Earth. The 

                                                 
4 Bruno, Giordano. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 
2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 

voyage was successfully terminated by the Basque navigator 

Juan Sebastián de Elcano (del Cano).‖
5
 

       It was first circumnavigation of the Earth. In other words, a 

ship sailing West from any given port of departure comes to the 

same port from the East without any backward sailing in West-

East direction. It was brilliant breakthrough for humankind but 

shocking discovery for the human mind because all speculations 

about flat stationary Earth were crushed suddenly against the 

stem of the circumnavigated ship. It was the first experience of 

mankind when a ship had dismissed all human hesitations about 

the edge of the Earth and potential falling from there to 

―nowhere‖. The ship and its crew survived to tell the over people 

incredible story for possible journey around the Earth. Even the 

strongest adherents of the flat Earth doctrine were unable to resist 

mind crushing power of the stem and smiling faces of the 

survived crew members.     

       Obviously it was a disagreement between dominated point of 

view and physical evidence. From the human point of view, the 

Earth was flat, so nobody and nothing was able to make a trip 

around it. Moreover, they had ―strong‖ thought experiment
6
 that 

eliminates any possibility (even theoretical possibility) for the 

Earth to be round. They said that if the Earth is round then all 

water flows down and falls out from the Earth as well as water 

flows and falls down from an apple. There was not any logical 

power that show any counter- argument for that point of view. It 

dominated for centuries until the ship from circumnavigation 

voyage smashes that ideology shuddering and crackling it to its 

core. It was an incredible experience when Victoria
7
 triggers long 

chain of events that changed human mind entirely within few 

centuries.            

       Dozens of years later humankind met with the same situation 

again. A new 70,000 kilogram fact stood right on the runway of 

the Miami airport enjoying total misunderstanding of the humans 

about the possibility of its trip and once again the vessel and the 

crew with all onboard passengers were well! Moreover, many 

passengers carried watches that show ―same wrong‖ indications. 

Hence they were about 150 more ―strange‖ facts in the same 

place. An artificial sophisticated object crushes human mind and 

logic again
8
.  That impact was so strong that nobody made any 

serous research of that incident. Here, the journey begins.    

       At first glance, Boeing 727 incident looks like an 

unbelievable mess of facts, but if we pick up those facts one-by-

one and make a comparison with the other known facts we can 

see something intriguing. First problem with that incident looks 

like total absence of the aircraft for 10 minutes. It was 

undetectable for the ground radar and was unreachable for the 

ground radio transmitter. Moreover, radio signals from the 

aircraft were undetectable for the ground equipment too.   

       Suppose the aircraft was undetectable for any electromagnet 

radiation (waves) for some unknown reason. It that case it still 

must maintain its position in the air. In other words, all 

                                                 
5 Magellan, Ferdinand. (2008). Encyclopædia Britannica. Encyclopaedia 
Britannica 2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 
6 Gedankenexperiment in German language 
7 ―… the Trinidad and Victoria, reached the Moluccas; only one, the Victoria (85 
tons), returned to Spain, under command of Elcano.‖ (from Magellan, Ferdinand. 

(2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 Deluxe 

Edition.  Chicago: Encyclopædia Britannica.) 
8 Boeing 727 incident, see above. 
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equipment and navigation systems must work usual way and the 

aircraft must remain in the air by the engines propulsion and 

wings‘ lift. Obviously the aircraft in that condition progressed 

further toward the airport and made landing. Later as soon as that 

aircraft become visible for electromagnet radiation the vessel 

must appear right on the runway of the airport. In that case, only 

landing stage of its journey became invisible, but it stays in 

contrary to the observable facts. Hence that scenario is 

incomplete, and there is something more remarkable in that case.   

       There is one more useful observation. The aircraft made 

landing after its reappearance without any problem! This means 

that air speed of the air craft after reappearance was exactly equal 

to its air speed before disappearance! That is easy conclusion. In 

any other scenario, the aircraft immediately fall or rise after 

reappearance depending on air speed difference before and after 

the event. Obviously such behavior of the aircraft was easily 

detectable for the crew and passengers.  

       Furthermore, thrust of the engines was identical before and 

after the event. If not the aircraft suffers rapid rise or fall as well 

as in the case described above. Moreover, we need to do similar 

suggestions for any onboard system. All of them were in the 

same state before and after the event. That is turning point in this 

logical investigation. If it is right for any onboard system or 

device, then it must be true for any particular onboard element of 

the aircraft. Condition of all onboard clocks and their indications 

must be the same before and after the event. That coincides 

exactly to the facts of this case. All onboard timepieces after 

incident remain indications exactly equal to their indications 

before the event or 10 minutes left! Moreover, the devices 

continue to maintain that difference (relatively to the 

Earthbound-bound timepieces) after landing. They worked well 

and kept same difference in indications of all devices. That is 

another key point in the journey.  

       Suppose a person has a timepiece of any kind. It has 

accuracy of time indication for 1 second. Which process duration 

can be estimated by that timepiece? Obviously it is possible only 

for a process that has duration more than 1 second, because such 

timepiece in unable to indicate a difference in duration smaller 

than 1 second. In other words, such a timepiece ever has same 

indication for any process that has duration lesser than the 

duration of one second. That makes perfect sense. If the incident 

happened within an extremely short time, then duration of all 

onboard processes had identical tiny duration in the whole event. 

Obviously passengers and crew noticed nothing because of such 

swift incident. That coincides with all facts of that ―strange‖ 

incident from passengers‘ and crew‘s point of view.   

       Everything is well that way, but there is one critical question 

in that scenario. Where was the aircraft during the event? It 

cannot just hang in the air motionlessly and timelessly (so to 

say). Obviously that is impossible because of gravitation. Any 

object that interacts with the field of Earth‘s gravitation falls to 

the surface of the Earth as soon as it loses its rest. In case of an 

aircraft, its wings provide enough lifts to compensate force of 

gravity. Using equilibrium between those forces an aircraft stays 

in the air. It‘s impossible to an aircraft to maintain its altitude 

motionlessly because a wings generate lifts only in motion 

relatively to the air. That is a correct problem and correct 

counter- argument against previous explanation from the Earth-

bound observer‘s point of view. We need to see problem 

relatively to space to of that problem. Following figure gives the 

solution of that problem.         

      

 

 

 

 

Fig. A  

 

       Figure A shows two different locations of the Earth in its 

orbital motion. Those are locations A and B. An Earth-bound 

observer makes observations for two different aircrafts. One of 

them uses trajectory A-B. In that case, the aircraft takes usual 

way if its motion. It reaches point B, and the observer trace 

location of the aircraft at each point of the trajectory. From the 

observers‘ point of view, the aircraft covers short distance from 

two different points above the Earth surface. Those are points A 

and B.  

       In case of coordinate system bound to the Sun, same motion 

appears as a long trajectory leading from point A to point B 

through significantly longer trajectory in space A-B as it shown 

in the figure A. That happens because of Earth‘s orbital motion 

around the Sun. Moreover, in case of motionless object that 

keeps same location during observation of the Earth-bound 

observer that object moves with the Earth and keeps some 

trajectory relatively to the Sun. An Earth-bound observer is 

unable to see that trajectory because its own trajectory is bound 

to the Earth. In that case, relative motion between the object and 

the observer looks like motionless location of the object 
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relatively to the observer. An object makes interaction with the 

gravitational field of the Earth and the Sun as well as the 

observer does. 

       Next example is shown as a trajectory of a different aircraft 

flying between points C and D.  Difference between those 

trajectories is this. Second trajectory has some sort of relocation 

between points E and H. Those are specific trajectory that has not 

any interaction with any field of any kind. That is trajectory E-F-

G-H. In case of Boeing 727 incident, absence of interaction 

between the aircraft and any field causes inability of any ground 

equipment to reach the craft. Moreover, absence of interaction 

with the field of gravitation causes ability of the aircraft keep its 

altitude at the first and the last points of that trajectory (points E 

and H in the figure).  More than that, according to indication of 

all onboard timepieces that trajectory seems like Zero Distance 

Trajectory because any timepiece was unable to change its 

indication during its travel by that trajectory.   

       Each Earth-bound ―motionless‖ timepiece uses ―motionless‖ 

object like trajectory. That trajectory can be drawn as A-B 

trajectory in the picture. Because of that all Earth-bound 

timepieces have individual trajectory in Universe. Length of 

those trajectories appears because of motion of the Earth 

relatively to the other celestial bodies. First of all we need to put 

into considerations relative motion between the Earth and the 

Sun. That is enough for this explanation. As a result, all Earth-

bound timepieces show same indications because the duration of 

their journey through the Universe are ever equal to each other 

and equal for the duration of motion of the Earth around the Sun.  

       There is noteworthy theory that makes deal with those types 

of motion. That is Z-Theory
9
 published recently. According to 

that theory there are two different types of trajectory in the 

Universe. First trajectory uses common method of interaction 

between an object and all physical fields. That is RW-Trajectory 

(Real Word Trajectory). Second trajectory is Z-Trajectory. In 

case of that trajectory, an object loses its interaction with any of 

physical fields and becomes undetectable for any Earth-bound 

observer by any interaction of any kind. That coincides exactly 

with Being 727 incident. As long as the vessel kept Z-Trajectory 

it becomes unreachable for any interaction. As a result, neither 

ground radar nor a radio transmitter was able to make contact 

with the aircraft, and the aircraft itself made not any interaction 

with field of gravitation and any other fields of any kind.               

       Any object that uses Z-trajectory follows all laws of modern 

physics. For example in case of the Boeing 727 one aircraft goes 

to Z-Trajectory and one aircraft comes back from that trajectory. 

Hence it follows the law of conservation precisely. Moreover, 

mass of the aircraft at the first point of the Z-Trajectory (point E 

in the picture) was the same as at the last point of that trajectory 

(point H in the picture). Hence there was same volume of fuel in 

the tanks of the aircraft before and after Z-Trajectory. In other 

words, Transposition by Z-Trajectory consumes no volume of 

fuel from the aircraft. That is additional evidence for any case 

and location where Z-Trajectory appears. For instance, in case of 

A-36 incident (see above) Z-Trajectory saves significant volume 

of fuel for Bruce Gernon. It is the best evidence for Bruce‘s 

                                                 
9 Zade, Allan (2011) Z-Theory and Its Applications. AuthorHouse. ISBN 978-

1452018935 

experience. It supports the way of relocation by the same type of 

trajectory (Z-Trajectory).  

 

       One more observation supports the idea that Z-Trajectory 

follows any law of conservation. In both cases, (Boeing 727 and 

A-36 incidents) each aircraft kept same altitude at the first and 

the last points of their own Z-Trajectory. Hence potential energy 

of each aircraft just before and just after its own Z-Trajectory 

had the same value. Any other process shows same way of 

keeping law of conservation. As a result, Z-Trajectory can be 

recognized as physical reality because it is compatible with any 

law of modern physics, and physical reality shows unmistakable 

consequences as observable facts.  

 

 
Fig. B 

 

       Figure B shows the relationship between Z-Trajectory and 

RW-Trajectory in A-36 incident. In that case, the aircraft used Z-

Trajectory E-F-G-H instead of RW-Trajectory E-H. As well as in 

the previous case transposition between the first and the last 

points of Z-Trajectory seemed undetectable for the crew (Bruce 

Gernon). Unlike incident mentioned above, A-36 used Z-

Trajectory when the Earth was almost immovable because of an 

extremely short time when A-36 used that trajectory. As a result 

in the Sun bound frame of references motion of the Earth was 

negligible in covering distance, but relocation of A-36 was quite 

remarkable. Hence for any Earth-bound observer it looks like the 

disappearance of A-36 from point E and its reappearance at point 

H. Unlike Boeing 727 incident, there was not any Earthbound-

bound observer who was able to monitor that relocation from the 

first to the last point. Duration of the whole process from any 

onboard observer‘s point of view was lesser than one second. 

That coincides exactly with the Boeing 727 incident. Hence all 

Earth-bound clocks used same duration of their internal physical 

processes that was equal for the duration of A-36‘s Z-

Transposition. As a result at the last point of Z-Trajectory all 

onboard timepieces show same indications as any other Earth-

bound clock including the clocks of the airport of destination.    

       Unlike the case of Boeing 727, Z-Trajectory shrinks RW-

Trajectory of A-36 for some distance. That distance can be 

calculated as the difference between usual fuel level and real fuel 
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level in the gas tank of A-36 after landing multiplied for rate of 

fuel consumption. That is co called ―lost distance‖ that A-36 

replaced by Z-Transposition. Using navigation data from A-36 

flight and technical data of that aircraft we can make following 

calculations.  

 

II. DATA 

        Direct route flight distance from Andros Island Town 

Airport to West Palm Beach (Sd): 210 miles  

Total flight distance from Andros Island Town Airport to West 

Palm Beach (St): 250 miles 

Typical fuel consumption in round trip (Fd): 38 gallons 

Real fuel consumption in the day of the incident (Fr): 29 gallons 

Real one way flight duration in the day of the incident (Tr): 47 

minutes 

Cruise speed (Vc): 180 miles/hour 

Typical fuel specific consumption at cruise speed 180 miles/hour 

(R180): 16 gallons/hour 

Typical fuel specific consumption (miles per gallon) (Rs): 180/16 

= 11.25 miles/gallon 

 

III. CALCULATION 

        Direct route one way fuel consumption (Fc1): Fc1= Fc/2; 38/2 

= 19 gallons 

Total flight one way fuel consumption (estimated) (Ft1); Ft1 = 

(St/Sd)· Fc1 = (250/210) ·19 = 22.62 gallons   

Total flight fuel consumption in round trip (estimated) (Ft); Ft = 

Ft1 + Fc1 = 22.62 + 19 = 41.62 gallons 

Extra fuel left in the gas tank (estimated) (Fe); Fe = Ft – Fr = 

41.62 – 29 = 12.62 gallons 

Total one way flight duration (estimated) (Tt); Tt = St / Vc = 

250/180 = 1.39 hour = 83.4 min. 

Z-Transposition distance (estimated) (Sz); Fe· Rs = 12.62 · 

11.25 = 141.98 miles 

Delta time (Td); Td = Sz / Vc = 141.98 / 180 = 0.79 hour = 47 

min   
Total time for flight (estimated) (Tc); Tc = Tr + Td = 47 min + 

47 min = 94 min.  

Relative error of all calculations shown above (δ); δ = |(Tt - Tc)/ 

Tc|·100% = |(83.4 - 94)/83.4|·100% = 12.7%   

 
Fig. C 

 

        These calculations explain A-36 incident. In that case, the 

aircraft used circle route according figure C. That route can be 

shown as A-B-C-A route. That route from A to C (from Andros 

Island Town Airport to West Palm Beach Airport) included Z-

Transposition between points E and H. Action of that 

transposition was described according figure B. In that case, Z-

transposition included space-only transposition relatively to an 

Earth-bound observer. Hence full RW-Trajectory between points 

A and C was broken by Z-Trajectory that excludes some length 

of RW-Trajectory.  As a result, A-36 used only some part of RW-

Trajectory (AE+HB+BC to reach West Palm Beach Arport) that 

was left for the airplane by Z-Trajectory (EH).   

        Method of calculation shown above uses fuel consumption 

calculation for estimation of RW-Trajectory length that was 

replaced by Z-Trajectory. As it mentioned above, Z-Trajectory 

has tiny length relatively to an aircraft that uses RW-Trajectory. 

Hence aircrafts spend only fractions of a second to travel by that 

trajectory according an onboard observers‘ point of view. As a 

result, Z-Trajectory and Z-Transposition are unnoticed usually 

for crew and passengers of aircrafts. In that case, Bruce, as well 

as all onboard persons of Boeing 727, noticed nothing unusual, 

because nobody see a physical process that has duration only in 

fractions of a second and changes nothing in a course of action 

relatively to an onboard observer‘s point of view.   

        According to calculation shown above, distance of Z-

Transposition relatively to an Earth-bound observer was equal to 

141.98 miles. That is distance calculated according to extra fuel 

volume that was left in the A-36 gas tank, and the same length of 

RW-Trajectory that is equivalent to distance that should be 

covered with the aircraft as soon as it consumes all volume of 

extra fuel. In that case, Z-Transposition explains all phenomena 

of A-36 incident including extra fuel in the gas tank.  

        Moreover, as it shown in calculations, estimated duration 

for one-way flight from Andros Island Town Airport to West 

Palm Beach Airport with 250 miles route takes 83.4 min. 

Duration of flight by the same route including transposition by Z-

Trajectory should take 94 minutes.  Difference between those 

two values gives us precision of 12.7%. That is total relative 

error that is caused by estimation of fuel level in the gas tank 

(rounded for 1 gallon), fuel consumption rate during the flight, 

route length that is shown only by the pilot‘s estimation, 

direction and speed of wind on the day of flight, and many other 

factors which affected that flight. Increasing the precision of all 

estimations helps us to reduce that error for calculation of other 

incidents of the same nature.  

        Z-Theory has the ability to make some estimation. For 

instance, if Z-Transposition is equal to 230 miles instead of 

141.98 miles, A-36 uses only 20 miles for its journey and spends 

about 7 minutes only for flight from the Andros Island Town 

Airport to the West Palm Beach Airport and makes landing 

successfully with almost full gas tank. (20 [miles] / 180 [knots] = 

7 min)   

        Same process explains any of so called ―early arrival‖ 

phenomena. That phenomenon appears for any vessels and 

causes their appearance near the point of destinations 

significantly earlier before scheduled time. There  are some 

number of evidences for that, but most of them can be easily 

covered for many reasons and never shown for public. We can 

make imagination of such incident as described below:  

 

―…tower, this is flight 390, declare for landing…‖ 

―…flight 390, this is tower, please identify yourself…‖ 

―…tower, this is flight 390. Scheduled route is Singapore-to-

Perth. Scheduled time of arrival is 7:00 AM… ‖ 

―…flight 390, this is tower confirm your location…‖ 
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―…tower, this is flight 390 we are ready for landing. Distance for 

the airport is 160 miles…‖ 

―…flight 390, this is tower; what time is it? ...‖  

―…tower, this is flight 390. It is 4:00 AM…‖ 

…long pause from the tower, when … 

―…flight 390, this is tower. You are 3 hours earlier than 

scheduled. Did you have earlier departure?‖   

―…Negative sir! We had exactly scheduled departure …‖               

…another long pause from the tower, when … 

―…flight 390, this is tower, report you fuel…‖ 

―…tower, this is flight 390. We have enough fuel for 4.5 hours of 

safe flight… ‖ 

―…flight 390, this is tower. Listen to me guys! I have no idea 

what are you doing up where but I have only six months for my 

pension retirement. So I do not let anybody to steal my pension 

with another cock and bull story of their early arrival! Your 

flight is your responsibility, so get out from my radar to waiting 

area number 45 and wait there until the right time for your arrival 

comes! I‘m in charge here, and nobody comes to my airport 

earlier than scheduled time of arrival! Case closed!‖ 

        There is no evidence in the aftermath of that incident 

because flight 390 arrived on time at 7:00 AM exactly as 

scheduled and about half of thousand passengers enjoyed right 

scheduled flight. Hence nobody analyzed information from the 

dispatcher voice recorder or the aircraft‘s cockpit voice recorder 

as well as any other information from any other recording 

devices.  

        Going further in logical investigation following aspect of Z-

Transposition can be seen clearly. Absence of an object during 

its Z-Transposition from the Earth-bound observer‘s point of 

view becomes clear. As long as an object uses Z-Trajectory, it 

becomes undetectable and unobservable for any Earthbound-

bound observers.  

        Suppose absence of Boeing 727 was 24 hours instead of 10 

minutes. What could think the Earth-bound observers about its 

absence during that time? Obviously they declared emergency 

because of an aircraft disappearance ―without a trace‖. They send 

a rescue squad for search and find wreckage of an unexplainable 

―air crash happened in calm weather”. However, despite all 

efforts and massive rescue operation nothing would find. That 

situation would puzzle all men from the rescue squad and would 

provide another source for many stories about the area that is too 

dangerous for navigation. That happened because a man could 

not see complete phenomenon. Obviously such case is not 

understandable for any Earth-bound observer.  

        Rescue operation was not fired in case of Boeing 727 

incident because of its reappearance after 10 minutes. Nobody 

got to search debris of the aircraft crushed 10 minutes ago and 

―integrated itself again and made a successful landing later‖. 

Moreover, ―nobody onboard noticed that destruction and 

reconstruction of the same aircraft again including reincarnation 

of all onboard persons‖. Human logic does not use any 

explanation for Z-Transposition in the case that looks as an air-

crush event, because that scenario is dissected as impossible one 

on an unconscious level of the human mind. That happened 

because any crush-like explanation needs description of 

subsequent reincarnation and reconstruction of any onboard 

things. That leads human mind to madness.   

        Hence we have a question why we use crush-like 

explanations for any events which involved Z-Transposition? We 

have strong evidence that separates crush and Z-Transposition. 

Those are debris in the crush sight. As soon as no evidences of 

crush were found, we should suspect the possibility of Z-

Transposition. All modern vessels used modern materials. Many 

of them are able to float. As a result, any crush that happened 

even above the water surface follows by the appearance of more 

or less floating debris. That is aye-popping distinguish between 

crush and usage of Z-Trajectory for any vessel of any kind.       

        I guess it is already clear what I‘m talking about. That is 

case of Flight 19 and many others. All of them left no traces as 

well as Boeing 727 left no traces of its Z-Transposition except of 

onboard phenomena; as well as A-36 left no traces of its own Z-

Transposition except of its ―short route‖ and additional volume 

of fuel in the gas tank. All those incidents have a direct relation 

to Z-Transposition.  

        More than that, if we compare Boeing 727 incident and 

Flight 19‘s FT message everything becomes clear. As soon as Z-

Transposition is possible one, the Avengers could make Z-

Transposition that lasts for few hours according to an Earth-

bound observer‘s point of view. As a result, the air craft 

reappears in its RW-Trajectory significantly later according to 

the Earth-bound clocks. Obviously the pilot of the aircraft had no 

idea about Z-Transposition and continued to send his call signal 

―FT, FT, FT …‖ That was the same signal that ground equipment 

detected ―two hours later than an aircraft should run out of fuel‖. 

As well as in A-36 incident an Avenger had enough extra fuel to 

stay in the air because Z-Transposition consumed no fuel from 

the aircraft‘s gas tank.      

        Hence all of the so called "vanished vessels‖ used Z-

Trajectory to be sent to some remote locations; all of them left no 

traces of that event; each of them used its own Z-Trajectory and 

keeps that trajectory until it will reappear again. Navigation 

under such circumstances becomes more difficult than ever, 

because moving vessels are able to use RW-Trajectories as well 

as Z-Trajectories which lead vessels far away from ―the borders 

of space and time‖.      
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    Abstract- This paper describes a simple approach for 

segmenting the hippocampus automatically from high-resolution 

9.4 Tesla MRI of postmortem samples. Large datasets of high-

resolution structural MR images are collected to quantitatively 

analyze the relationships between brain anatomy, disease 

progression, treatment regimens, and genetic influences upon 

brain structure..This method segments the hippocampus without 

any human intervention for few slices present in the anterior and 

the posterior position in the total volume. Experimental results 

using this method show a good agreement with the manuals 

segmented gold standard. 

 

 

    Index Terms- Hippocampus, amygdala, Alzheimer‘s disease, 

neuropathology, morphometry, cornu ammonis, dentate gyrus. 

 

I. INTRODUCTION 

ippocampus is a component with complex structure and 

plays a vital role in the functioning of the brain. It‘s primary 

function is related with encoding of episodic memory. It is also 

believed to play an important role in both encoding and retrieval 

of other types of long term memory. Hippocampal 

neuropathology is of vital interest in the study of dementia, 

epilepsy, schizophrenia and other neurological and psychiatric 

disorders. However, the complex anatomy of the hippocampus 

poses challenge to image-based computational morphometric 

techniques. The hippocampus is formed by two interlocking 

folded layers of neurons, the cornu ammonis (CA) and the 

dentate gyrus (DG). It is very difficult to distinguish the 

boundaries between hippocampal layers in clinical magnetic 

resonance image (MRI) modalities, since the voxel solution of ≈1 

mm3 (isotropic) is larger than the thickness of the DG. Therefore 

high-resolution 9.4 Tesla MRI of postmortem samples are used 

for processing. We develop a preliminary work to check whether 

a simple approach can segment the hippocampus in an MRI at 

least approximately in few slices. During past, few works on 

hippocampus segmentation were reported. In [1], a segmentation 

method based on the minimization of energy functional with 

intensity and prior terms, which are derived from manually 

labelled training images was proposed. The intensity energy is 

based on a statistical intensity model that is learned from the 

training images. The prior energy consists of a spatial and 

regularity term. The spatial prior is obtained from a probabilistic 

atlas created by registering the training images to the unlabelled 

target image, and deforming and averaging the training labels. 

The regularity prior energy encourages smooth segmentations. 

The resulting energy function is globally minimized using graph 

cuts.  

       In [2], a fully automatic method using probabilistic and 

anatomical priors for hippocampus segmentation has been 

proposed.  In this method the probabilistic information is derived 

from 16 young controls and anatomical knowledge is modeled 

with automatically detected landmarks. The results were 

evaluated by comparing it with manual segmentation on data 

from 16 young healthy controls, with a leave-one-out strategy, 

and 8 AD patients. The method was used to segment 29 patients 

with AD and 30 elderly normal subjects chosen at random from 

the ADNI (Alzheimer's Disease Neuroimaging Initiative) 

database.  

       In [3], The application of voxel-level three-dimensional 

registration to serial MRI is described. This fluid registration 

brain model determines deformation fields modeling brain 

change, which are consistent with a model describing a viscous 

fluid. In this method, first, suitable values for the viscosity-body-

force-ratio, α (0.01), and the number of iterations (300), were 

established and the convergence, repeatability, linearity, and 

accuracy are investigated by comparing the results with expert 

manual segmentation. The mean absolute volume difference 

between fluid and manual segmentation was 0.7%. Fluid 

registration has potential importance for tracking longitudinal 

structural changes in brain particularly in the context of the 

clinical trial where large number of subjects may have multiple 

MR scans. In [4-11] hippocampus subfield segmentation, size 

estimation and features are discussed. 

       In this paper we present an automated tool to segment the 

hippocampus from high-resolution 9.4 Tesla MRI of postmortem 

brain samples. Our method segments the hippocampus in few 

slices of the entire volume. The remaining part of the paper is 

organized as follows. In section II, we present the methods and 

the materials used. In section III, the results and discussion are 

given. Finally in section IV,  the conclusion is given. 

 

II. MATERIALS AND METHODS 

A. Materials used 

       The materials used for this work are obtained from the Penn 

Hippocampus Atlas[2](PHA). PHA is a resource consisting of 

segmented and normalized high-resolution postmortem MRI of 

the human hippocampus. The atlas is described by Yushkevich et 

al[2]. Out of 130 slices only 10 slices containing the 

hippocampus were selected. Further these 10 slices were cropped 

H 
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to a 90X60 pixels. These cropped slices are used as data set for 

our study. 

B. Methods 

       The proposed method is a generalized one for segmenting 

the hippocampus in the right side of the brain for the slices from 

Penn003R_01086 to Penn003R_01095. The flowchart of the 

proposed method is shown in Fig.2. This method consists of two 

stages. In the first stage a basic shape is constructed by analyzing 

the manually segmented results available in PHA. This basic 

shape is a common area formed by the intersection between the 

manually segmented hippocampus for the slices from 

Penn003R_01086 to Penn003R_01095. If Ai is the manually 

segmented hippocampus of the i
th

 slice, the priori shape model A 

for the slices 1 to n (here the i value ranges from 86 to 95) is 

given by 

  

                (1) 

 

       The basic shape for the right hippocampus for the slices 

from Penn003R_01086 to Penn003R_01095 thus obtained by the 

above process is shown in Fig 1(a). Any input slice (one among 

the slices from Penn003R_01086 to Penn003R_01095) is of the 

form shown in Fig 1(b).  If the input slice is one among the slices 

from Penn003R_01086 to Penn003R_01095 then it should 

contain the basic shape in the right side of the brain  in the above 

said position(marked in black) as shown in Fig.1(c),  which has 

been calculated from the analysis of manually segmented results 

available in PHA. So, the proposed method extracts this specific 

region (hereafter referred as minimal hippocampus, shown in 

Fig.1 (d) from the input slice and then analyses whether the 

extracted portion is hippocampus or not by computing the 

parameters mean, standard deviation, entropy and contrast.  

 

 
 

Fig.1 (a) Basic shape     (b) Original image  

(c) Basic shape superimposed on input image (d) Basic shape 

extracted from original image 

 

        The mean value T of the minimal hippocampus is computed 

as follows:  

 
                                                                                   (2) 

 

        where  A(i,j) is the intensity of the pixel at (i,j)
th

 position. 
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Fig. 2 Flowchart of the proposed method 

 

        The standard deviations of the minimal hippocampus x is 

computed as: 

,                                                  

(3) 

 

where, 

,                 (4) 

                                   

        xi is the ith pixel, N=m x n, is the total number of pixels, and 

i=1,2,…,N. 

 

        Entropy is a statistical measure of randomness that can be 

used to characterize the texture of the input image. Entropy E of 

the minimal hippocampus is defined as 

 

                    (5) 

        where p is the histogram counts of the pixels in the minimal 

hippocampus. 

 

        Contrast is a measure of the intensity contrast between a 

pixel and its neighbour over the whole image. The contrast C of 

the minimal hippocampus is  



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               273 

ISSN 2250-3153  

www.ijsrp.org 

 

 
                                                        (6) 

 

        where A(i, j) is the intensity of pixel at (i, j)
th

 position. 

 

        The range of values of the above said features for the 

minimal hippocampus are derived from the manually segmented 

images available in PHA and are given in Table I.  

 

Table I. Features of Manually Segmented Hippocampus 

 

 

 

 

 

 

 

 

 

          In the second stage the test slices are taken for 

segmentation. For the input slice, the values of the features , ζ, 

E and C are computed. These values are compared with the 

values given in Table I. If the computed values of  , ζ, E and C 

lie in the range, then it is assumed that the input slice contains the 

hippocampus and considered for segmentation, otherwise it is 

discarded. The proposed method proceeds with the segmentation 

process with the valid input slice.  

          The valid slice is then enhanced so as to get clear 

boundaries. Enhancement helps the segmentation process 

comparatively easier. To enhance the image a median filter with 

the neighbourhood matrix is applied [2],[3]. Median filtering is a 

nonlinear operation often used to reduce "salt and pepper" noise. 

A median filter is more effective to simultaneously reduce noise 

and preserve edges. Each output pixel contains the median value 

in the m x n neighbourhood around the corresponding pixel in 

the input image. The next step is to make the hippocampus 

prominent by using bottom hat filtering. For this, a flat, disk-

shaped structuring element (SE) is created, with the radius R. R 

must be a nonnegative integer.  

          In our method the radius R=20. The disk-shaped 

structuring element is approximated by a sequence of N periodic-

line structuring elements. When N equals 0, no approximation is 

used, and the structuring element members consist of all pixels 

whose centers are no greater than R away from the origin. Here 

the N value is 4. Radial decomposition of the image is done 

using SE. The radial decomposition of a disc Dr of radius r is 

replaced by a cascade Nε {2,3,…,∞} line structuring elements as 

given by:  

 

Dr ≈ Lα1kα1 Θ Lα2kα2 Θ …… Θ LαNkαN  (7) 

 

where kα is the length of the linear structuring element, α is the 

orientation. 

 

αi =iπ/n,nε{2,3, …..∞}     (8)  

kα=round(k*0.5*max(|cosα|,|sinα|)+0.5)*2+1.      (9) 

 

          If k is replaced by the real number rπ/n, then kαi can be 

found from   (9).  Eqn(1) produces a square when n=2, hexagon 

when n=3 and octagon when n=4. The decomposed image is then 

binarized using a block mean threshold (T).  If A (i, j) denotes 

the intensity of pixel at (i, j), in a block of m x n pixels, then the 

threshold value T of the block is calculated as: 

 

 

        

                (10) 

 

 

The binary image G is obtained as: 

 

         (11)           

          The resultant binary image G is then used for edge 

detection. The proposed method uses the Canny edge detection 

method. The resultant image is then labeled inorder to extract the 

region of interest (ROI). We use the labeling procedure given by 

Milan Sonkar[12]. This labeling process results in a matrix L, of 

the same size as the binary image, containing labels for the 

connected objects in the binary image. From the labeled 

connected component (CC) image the label for the hippocampus 

(HC) is detected and the hippocampus is retrieved using the 

identified label. Since the middle portion of the hippocampus 

contains a dark tissue, the intensity is dark and so a hole found in 

the middle and the edge is not a closed one. In order to construct 

a complete mask for the hippocampus, the hole in the identified 

component is filled. A hole is a set of background pixels that 

cannot be reached by filling in the background from the edge of 

the image. As a final step the hippocampus in the block is 

segmented using the mask. 

 

          The resultant images of the above processes for the ten mid 

slices are shown in Fig. 3.  

 

Original image Manual 

segmentation 

Proposed 

method 

segmentation 
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         Fig.3 Segmented Hippocampus from 10 slices. In each row 

the top row contains the original slices, middle row shows the 

manually segmented images and bottom row shows the mask 

obtained by the proposed method. 

 

III. RESULTS AND DISCUSSIONS 

        We carried out experiments by applying our method on a 

stack of 20 slices obtained from the data base in PHA[2] which 

contains 130 slices for 3 right and 2 left hippocampus. The 

results obtained for 10 slices of right side brain containing 

hippocampus is shown in Fig.3. This set contains hand 

segmented gold standard. For quantitative analysis we computed 

the false positive rate(FPR), false negative rate(FNR), 

sensitivity(S), specificity(Sp), Jaccard coefficient(J) and Dice 

coefficient(D) which are calculated as follows. 

 

The Jaccard coefficient(Jaccard, 1912) is given by: 

 

J (A, B) =   (12) 

 

The Dice coefficient (D) (Zijdenbos et al., 1994) is given by 

 

D (A, B) =  (13) 

 

where A and  B are two data sets. The value J as well as D varies 

from 0 for completer disagreement to 1 for complete agreement, 

between A and B. The coefficients J and D are related by 

(Shattuck et al., 2001): 

 

D=    (14) 

 

        The quantitative evaluation based on sensitivity (S), 

specificity (Sp) and predictive accuracy (PA), given in equations 

(7), (8) and (9), are computed gold standard and the respective 

portions produced by the proposed methods. These parameters 

are used to measure the performance of an algorithm against the 

manual extraction. The sensitivity (S) is the percentage of ROI 

voxels recognized by an algorithm and specificity (Sp) is the 

percentage of non-ROI voxels recognized by an algorithm. S and 

Sp are computed using the True Positive (TP), False Positive 

(FP), True Negative (TN) and False Negative (FN) values 

extracted by an algorithm and are given by: 

 

          (15) 

                    (16) 

 

        The predictive accuracy (PA) is the percentage of both ROI 

and non-ROI regions recognized by the proposed methods. TP 

and FP are the total number of pixels correctly and incorrectly 

classified as ROI by the automated algorithm. TN and FN are 

defined as the total pixels correctly and incorrectly classified as 

non-ROI tissue by an automated algorithm. 
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(17) 

 

        Finally, false positive rate (FPR) and false negative rate 

(FNR), to measure the misclassification done by an algorithm are 

computed. FPR is the number of voxels incorrectly classified as 

ROI by the automated algorithm divided by manually segmented 

ROI and is given by: 

 

 

                                                          

(18) 

          

FNR is the number of voxels incorrectly classified as non-

ROI by the automated algorithm divided by manually segmented 

ROI and is given by: 

 

 

                (19) 

 

 

        The FPR gives the degree of under segmentation and FNR 

the degree of over segmentation. The computed values of J, D, S, 

Sp, PA, FPR and FNR are given in Table 2 

 

 

Table II. Computed Values of J,  D, S, Sp, PA, FPR and FNR. 

S.No. Slice Metric 

Jaccard 

J 

Dice 

D 

Sensitivity 

S 

Specificity 

Sp 

Predictive accuracy 

PA 

FPR FNR 

1 Penn003R_01086 

 
0.8843 

 

0.9385 0.9021 

 

0.9992 

 

99.5375 

 

0.0202 

 

0.0979 

2 Penn003R_01087 

 
0.8059 

 

0.8925 0.9021 

 

0.9953 

 

99.1833 0.1193 

 

0.0979 

3 Penn003R_01088 

 
0.8025 0.8904 0.8354 

 

0.9984 99.2403 

 

0.0410 

 

0.1646 

 

4 Penn003R_01089 

 
0.8519 

 

0.9200 0.8930 0.9982 

 

99.4403 

 

0.0481 

 

0.1070 

5 Penn003R_01090 

 
0.8519 0.9200 0.8930 

 

0.9982 

 

99.4403 

 

0.0481 0.1070 

 

6 Penn003R_01091 

 
0.8126 

 

0.8966 0.9292 

 

0.9949 

 

99.2639 

 

0.1436 0.0708 

7 Penn003R_01092 

 
0.8493 

 

0.9185 0.9050 

 

 

0.9977 

 

99.4486 

 

0.0655 0.0950 

8 Penn003R_01093 

 
0.8463 

 

0.9167 0.9201 

 

 

0.9970 99.4361 0.0873 

 

0.0799 

 

9 Penn003R_01094 

 
0.8318 

 

0.9081 0.9226 0.9964 

 

99.3972 

 

0.1092 0.0774 

10 Penn003R_01095 

 
0.8370 0.9112 0.9133 

 

 

0.9971 

 

 

99.4444 

 

0.0912 

 

0.0867 

 

 
 

          From Table 2 we note that the predictive accuracy in shape compared to the manual segmentation is 99% 
 
 

IV. CONCLUSION 

        In this paper we have proposed a semi-automatic, 

knowledge based technique for segmenting the hippocampus 

from the PHA[2]. However, this method requires a training set 

from which the approximate shape of hippocampus is to be 

estimated. Further work is in progress to isolate the slices 

containing the hippocampus from the entire volume and extract 

the hippocampus. 
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    Abstract- This paper is concerned with the design and 

simulation of a pulse width modulation (PWM) rectifier for 

three-phase Permanent Magnetic motor drive. Based on the 

mathematical model of PWM rectifier, the dual-close-loop 

engineering design with decoupled feed-forward control is 

applied in the 3-phase voltage source rectifier. The objective to 

be reached is to realize unity power factor at the input ac mains 

and regulate output voltage. The paper resents the 

MATLAB/SIMULINK simulation model. The results confirm 

the validity of the model and its control method.  

 

 

    Index Terms- PWM rectifier, unity power factor, decoupled 

feed-forward control 

 

I. INTRODUCTION 

ower electronics equipments become more widely used. 

Unfortunately, the standard diode/Thyristor bridge rectifiers 

at the input side cause several problems as: Low input power 

factor, high values of harmonic distortion of ac line currents, and 

harmonic pollution on the grid. In recent years, the research 

interest in the area of PWM rectifiers has grown rapidly [1] [2]. 

       The PWM rectifier offers several advantages such as: control 

of DC bus voltage, bi-directional power flow, unity power factor, 

and sinusoidal line current. Many pulse-width modulation 

(PWM) techniques have been adopted for these rectification 

devices to improve the input power factor and shape the input 

current of the rectifier into sinusoidal waveform. The phase and 

amplitude control (PAC) seems to be the most simple structure 

and provides a good switching pattern, but the dc offset on input 

current of the rectifier during transient state deteriorates the 

control system stability. The current regulating fashion in 

synchronous frame has the advantages of fast dynamic current 

response, good accuracy, fixed switching frequency and less 

sensitive to parameter variations [3]. 

        In actual implementations, the direct current control scheme 

is widely adopted. Various control strategies have been proposed 

to regulate the dc bus voltage while improving the quality of the 

input ac current in direct current control scheme [4]. The 

traditional control strategies establish two loops: a line current 

inner loop of power factor compensation and an output voltage 

outer loop for voltage regulation. In this paper, the design 

method and controller model based on direct current control are 

analyzed. 

       This paper briefly reviews the principles and the topologies 

of 3-phase PWM rectifier, gives a dualclose-loop design method 

of system controller. The control strategy is proved feasibility by 

MATLAB/SIMULINK simulation with different loads. 

 

II. THREE PHASE VOLTAGE SOURCE PWM RECTIFIER 

MODEL 

        Figure 1 shows the circuit diagram of the three-phase 

voltage source rectifier structure. In order to set up math model, 

it is assumed that the AC voltage is a balanced three phase 

supply, the filter reactor is linear, IGBT is ideal switch and 

lossless [5]. Where ua , ub and uc are the phase voltages of three 

phase balanced  voltage source, and ia , ib and ic are phase 

currents,  vdc is the DC output voltage, R1 and L mean resistance 

and inductance of filter reactor, respectively, C is smoothing 

capacitor across the dc bus, RL is the DC side load, ura , urb , 

and urc , are the input voltages of rectifier, and iL is load current. 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 1: Circuit schematic of three-phase two-level boost-

type rectifier 

 

       The following equations describe the dynamical behavior of 

the boost type rectifier in Park coordinated or in d-q: 

 
 

       Where, urd = Sd Vdc , urq = Sq Vdc , urd , urq and Sd ,Sq 

are input voltage of rectifier, switch function in synchronous 

rotating d-q coordinate, respectively. ud ,uq and id , iq are 

P 
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voltage source, current in synchronous rotating d-q coordinate, 

respectively. is angular frequency. 

 

2.1. Design of current loop 

       It is seen from (1) that mutual interference exists in the d-q 

current control loops. The voltage decouplers are therefore 

designed to decouple the current control loops and suitable feed 

forward control components of source voltages are also added to 

speed up current responses. The d–q current control loop of the 

rectifier in the proposed system is shown in Figure 2 Where the d 

– q voltage commands can be expressed as 

 

 
 

 

 

 

 

 

 

 

 

 

 

Figure 2: Control block diagram of d-q dual-close-loop                    

controller of the rectifier 

 

       Let us take into account this assumption in (1) and get the 

following equations: 

 

 
 

       The simple proportional-integral (PI) controllers are adopted 

in the current regulation; urd and urq are controlled by the 

following expression: 

 

 
 

       Assume that the d–q voltage commands are not saturated for 

linear operation of PWM modulation and the d–q current control 

loops have been fully decoupled. For d-axis current control loop, 

the structure can be simplified to Figure 3. 

 

 

 

 

 

 

 

 

Figure 3: Equivalent control block diagram of the d–q 

current control loop 

 

      When the current responses speed is concerned, the current 

regulator can be designed as the typical Ⅰ model system. For 

pole-zero cancellation, take Ti = L / R . The open-loop current 

transfer function can be expressed as 

 

 
 

The parameters of the PI controller should be chosen as 

 

 

 
 

2.2. Design of voltage loop 

The transfer function of voltage regulator is 

 

 
       By Figure 4, the open transfer function of system can be 

expressed as 

 
 

       Due to the main function of voltage control loop is to keep 

stability of output voltage, so the noise immunity must be taken 

into account in the course of design voltage loop. The proper 

choice to this end is to adopted typical Ⅱ model system. So 

 

 
 

 
         Finally the results obtained as: 
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      Figure 4: Equivalent control block diagram of the voltage 

control loop 

 

III. SIMULATION RESULTS 

        The decoupled dual-close-loop controller has been 

simulated using MATLAB/SIMULINK to test the performance 

of VSC described by the proposed model. The whole system 

behavior is simulated as a discrete control system. The 

simulation model is shown in figure 5 and figure 6. The actual 

rectifier is shown at the top of the model in figure 5. In the 

circuits, the ac source is an ideal balanced three-phase voltage 

source with frequency of 50Hz. The phase to phase voltage is 

380V. The line resistor of each phase is 0.0lΩ. The line 

inductance of each phase is 5mH. The output capacitor is 

4700uF. In steady state, the dc voltage is set to be 500V. The 

switching frequency is 10kHz 

 

 
Fig 6. The current regulator unit 

 

 

 

 

         The following two figures summarize the results of the 

simulation. The first figure shows the transient response of the 

output voltage during the load variation. The second figure 

shows transient response of input current for a step load change. 

At t=200 ms, a 10-kW load is switched-in. We can see that the 

dynamic response of the DC regulator to this sudden load 

variation (10 kW to 20 kW) is satisfactory. The DC voltage is 

back to 500 V within 1.5 cycles and the unity power factor on the 

AC side is maintained.  
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IV. CONCLUSION 

       In this paper, a major improvement is obtained in modeling 

the rectifier. By using nonlinear input transformation, the 

conventional nonlinear models can be improved to linear models. 

This improvement makes the design of the controller become 

straightforward [6]. The controller can be designed analytically 

and independently with the operating point. Decoupled feed-

forward controller for 3-phase voltage source rectifier is designed 

in the paper. Simulation result shows that very fast response can 

be achieved in both dc quantity and reactive power control. The 

solution proposed in this paper requires the sensing of input 

voltage, line current and output voltage. Generally speaking, 

industrial loads for this rectifier are variable loads, this being the 

main drawback to obtain simple controllers. Achieving 

robustness to load variations is not a simple control problem 

because whenever load varies, the amplitude of the line current 

must change to a new value to keep dc voltage regulation, but 

keeping the control objective over the line current shape. It is 

difficult to treat this problem as a tracking problem without 

measuring the load since the line current reference depends on it. 

A robust controller for rectifier using the IDA approach and 

GSSA modeling is proposed in [7].It is said that the method 

transform the nonstandard tracking control problem into a 

regulation one. The same solution by the IDA-PBC is presented 

in Work [8].But it is worth to further study to prove the 

feasibility in actual implementations. 
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Abstract- An investigation was made on the initiation, 

maintenance and regeneration of callus from mature seeds as 

explants of eight rice cultivars, viz., Khitish, IR 64, IR 36, IR 72, 

PNR 546, Swarna, Taraori Basmati and Gobindabhog. Mature 

seeds were used as explants. MS medium supplemented with 

2mgL-1 of 2, 4-D was found suitable for inducing high amount 

of embryogeniccalli in the studied genotypes. In this hormonal 

concentration, maximum 95% callus was induced in IR 64, 

followed by 91.6% in PNR 546. Maximum root - shoot induction 

(67%) was also observed in the same media component in IR 64.  

IR 64 was found most suitable for in vitro culture among these 

genotypes used. Plants regenerated in vitro were successfully 

established in soil. However among the genotypes studied IR 64 

was rated as good and PNR 546 moderate in respect to 

regeneration capability. Media 5 (2, 4 D and BAP 2mg/l) and 6 ( 

NAA and BAP2.50 and .050 mg/l) were selected for callusing. 

However media 5 showed better regeneration potential. 

 

Index Terms- Callus induction, ideal media, genotypic variation, 

regeneration ability 

 

Rice is a monocotyledonous cereal crop plant responsible for 

feed supplement for half the people in the world and as such 

varietal improvements of rice for resistance against insects, 

pathogens and other stresses including nutritional quality are 

necessary. Genetic transformation is a powerful tool for 

improving crops. The ability of the targeted plant cell to 

regenerate into plantlet and subsequently develop into a mature 

plant is a prerequisite for genetic transformation.  In vitro culture 

is an important component of any genetic transformation 

protocol because it provides sources of materials that can be used 

as recipient of introduced foreign genes. The starting material, 

the explant, could originate from different plant parts. Explants 

from different species demonstrate varying callusing ability. In 

the case of rice, it is generally known that japonica type readily 

forms callus while indicatype is more recalcitrant. The resulting 

calli may follow different pathways of development—they may 

remain as is, or regenerate shoots, roots, or entire plantlets. For 

genetic transformation studies, however, plantlets from calli are 

desired. This can happen only if the calli are embryogenic, i.e., 

the calli are capable of forming embryos. 

 

I. INTRODUCTION 

nduction of callus is one of the major step for genetic 

transformation and somaclonal variation. Successful callus 

culture of rice was first achieved by [1] cultured the nodes of 

young seedlings on Hellers medium with vitamins and 2, 4-D 

(2ppm) and later [2] successfully re-differentiated rice callus 

tissue from seeds into intact plantlet. Several laboratories have 

also described regeneration of plants from various rice explants 

[3-5]. The study of in vitro tissue culture of rice was intended to 

screen different rice varieties for their ability to produce 

embryogeniccalli and regenerate into whole plant [6,7]. 

Genotype differences in both callus induction and organ 

differentiation and subsequent callus growth and plant 

regeneration potential have not been fully understood. Although 

immature embryos and mature seeds are commonly used for 

callus induction, the use of mature seeds has the advantage as 

they can be obtained at anytime throughout the year regardless of 

growing season, [8]. The aim of this research was to study the 

callus and regeneration variation in eight rice cultivars in West 

Bengal.  

Explants from different species demonstrate varying callusing 

ability. In the case of rice, it is generally known that japonica 

type readily forms callus while indicatype is more recalcitrant. 

The resulting calli may follow different pathways of 

development—they may remain as is, or regenerate shoots, roots, 

or entire plantlets. For genetic transformation studies, however, 

plantlets from calli are desired. This can happen only if the calli 

are embryogenic, i.e., the calli are capable of forming embryos 

The long term goal of this research is to generate salt tolerant rice 

by genetic transformation or somaclonal variation. Salt affected 

areas have grown to more than 100,000 ha in the last decade. To 

improve rice production, the use of salt tolerant varieties is 

sought as an option. As a first step, this paper aims to determine 

the tissue culturability of genotypes of rice— Khitish, IR 64, IR 

36, IR 72, PNR 546, Swarna, Taraori Basmati and Gobindabhog. 

The quality of callus, the embryogenic response and regeneration 

potential are said to be influenced by genotype. Previous studies 

on Saccharumsp[9-10], Sorghum bicolor [11], and Triticum[12] 

demonstrated this. Similar findings were also shown in Oryza 

sativa [6,13]. Thus, results of this study will identify the 

genotype that could serve in subsequent study and also identify a 

media that will serve as a broad term. 

The regeneration protocol developed from dehusked and 

sterilized seeds of rice variety with different ranges of 2,4-D (1-4 

mg L-1) and combinations of 6-Benzyl Aminopurine (BAP) (2-4 

mg L-1) and α-Naphthalene Acetic Acid (NAA) (1 mg L-1) can 

be used for somatic embryo formation and plantlets regeneration 

respectively. The embryogeniccalli obtained from 2 mg L-1 2,4-

D concentration performed better than the other three used 

concentrations of 2,4-D. The regeneration response of mature ice 

embryos from eight varieties (Oryza sativa varindica) was 

separately measured in terms of regeneration percentage and total 

I 
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number of regenerated plantlets obtained when cultured on 

standard MS media, the response was classed as high , medium 

or poor. 

II. MATERIAL AND METHODS 

The experimental materials (Khitish, IR 64, IR 36, IR 72, PNR 

546, Swarna, Taraori Basmati and Gobindabhog) were collected 

and mature rice grain embryos were used as the sources of 

primary explant. Mature seeds were used as explant. Mature 

seeds of the studied cultivars were dehusked carefully so that the 

embryo remains intact. In explant selection diseases and 

unhealthy seeds were avoided.  

The dehusked seeds were surface sterilized with 70% ethanol for 

10seconds with tween 80 and after sterilization, the explant were 

washed 3-4 times with distilled water and left for 24 hrs. Then it 

was treated with 0.1% Hgcl2 for 30 minutes, washed 3-4 times 

with sterile water and placed on sterilized filter paper to remove 

excess water before inoculating them on to callus inducing or 

germinating medium. The whole operation was carried under 

Laminar air flow chamber. However it was also found that seeds 

plated after 36 hrsimbibation period gave better results. For 

determining the most suitable media composition 15 seeds of 

each variety was plated in 6 replications and two repeats and the 

totals from those were taken as the actual counts for the 

percentage. 

A. Incubation and Callus Induction 

All the inoculated culture tubes and flasks were incubated in a 

growth chamber room providing a special culture environment. 

The tubes were placed on the shelves of a culture rack in the 

growth chamber. The culture flasks and tubes kept in the dark at 

25 - 26⁰C throughout the incubation period. The cultures were 

checked time to time for monitoring the response. The primary 

callus induced from explants was sub-cultured for further 

proliferation and developing embryogenic nature. The frequency 

of explants forming embryogenic callus, degree of callus growth, 

colour and texture were recorded after 5 - 6 weeks of culture. 

After 5-7 days of callus initiation, the primary tiny calli of 

explants were separated aseptically from the source of explants, 

so that no contact of parental tissue remained and set them again 

on the same medium for proliferation of calli without root-shoot 

differentiation.  

The quantitative measurement of callus growth was estimated in 

terms of percentage of callus and degree of callus growth. The 

different types were distinguished based on their external 

features. The number of calli under each type was counted after 

21 days and expressed as a percentage of the total. 

B. Plant regeneration 

Embryogeniccalli, after two subcultures, were transferred to MS 

regeneration medium [14]containing MS inorganic salts,  Calli 

were exposed to 16 h of light and 8 h of dark period daily. Every 

month, calli were transferred in fresh medium until regenerates 

appeared. Regenerated plantlets with underdeveloped rooting 

were grown in MS medium [14] at half strength concentration. 

The resulting regenerates were eventually removed from agar, 

grown in water for one to three days under culture conditions and 

then in cups filled with sterile soil in a cool place for a week. The 

number of calli that regenerated plants at the end of a three-

month period was counted and expressed as a percentage of the 

total number of calli that were induced to regenerate. 

The number of plantlets regenerated at the end of a three month 

period was also counted. Those that regenerated by 

organogenesis were counted separately from those that 

regenerated by somatic embryogenesis. 

C. Plant Regeneration 

After desired passage time the developing embryogeniccalli were 

selected and tested for their regeneration ability using different 

kinds and concentrations of cytokinin and auxins. The cultures 

were incubated at 26⁰-28⁰C under white light for 16/8 hours 

light/dark condition. After 4-5 weeks differentiation of shoots 

and roots were observed. The number of calli producing plantlets 

and the total number of plants were counted for each treatment. 

Shoots having insufficient root system was not suitable to 

transfer into soil. So when the shoots attained a size of 3-5 cm 

they were aseptically separated from each other. After that they 

were transferred to half strength of MS salts and vitamins, 

supplemented with 2% sucrose without growth regulators for 

root proliferation. 

D. Transplantation 

The regenerated plants with well developed sufficient root 

system were ready for transferred to soil. When the plantlets 

remained in culture they were brought out of the controlled 

environment of growth room and were kept in the room 

temperature for 2-3 days to bring then in the contact of normal 

temperature. The plantlets were then rescued very carefully from 

the culture tubes. Agar attached to the root was washed gently 

under running tap water. Immediately after that they were 

transplanted to small pots containing sterilized ground soil, sands 

in the ratio of 1:2:1.Half MS strength liquid was added to this. 

The pots with plantlets were kept in shade place and necessary 

cultured management was undertaken for good growth and 

development of the plant. After 7 days, the pots with plants were 

transferred to direct sunlight and after 15-25 days plantlets were 

finally transferred in new pots. 

III. RESULTS AND DISCUSSIONS 

Explants from different species demonstrate varying callusing 

ability. In the case of rice, it is generally known that japonica 

type readily forms callus while indicatype is more recalcitrant. 

The resulting calli may follow different pathways of 

development—they may remain as is, or regenerate shoots, roots, 

or entire plantlets. For genetic transformation studies, however, 

plantlets from calli are desired. This can happen only if the calli 

are embryogenic, i.e., the calli are capable of forming embryos. 

 

Table 1: Early Response of different hormones and varieties in callus production(%) 

 

 Media 1 Media 2 Media3 Media 4 Media 5 Media 6 total 

Khitish 42 Plant 

regenerate 

Plant 

regenerate  

40 55 65 

33.7 
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IR64 77.5 85 89.5 90 95 89.5 87.75 

IR 36 42 Plant 

regenerate 

85 85 55 72.7 

56.62 

IR72 85 92.5 95 78.5 80 80.7 85.28 

PNR 546 89.9 85 95 84.5 91.6 76.8 87.13 

Swarna 45 35 45 40 40 40 40.83 

Taraori 

Basmati 

65 75 75 80 85 85 

77.5 

Gobindabhog 94 plant 

regenerate 

Plant 

regenerate  

74.7 86 65 

53.28 

total 67.55 46.56 60.56 71.58 73.45 71.8 65.25 

Media 1 – 2,4 D :BAP = 5:1 ,  Media 2  2,4 D :BAP = 4:1 

Media 3   2,4 D :BAP  = 3:1 ,  Media 4 2,4 D :BAP  = 2:1  

Media 5  2,4 D :BAP = 1:1,  Media 6 NAA :BAP= 5:1 

Nature of calli, their growth rate, texture and colour varied on 

number of factors e.g. variety or cultivar, and media 

composition. The mature seeds derived calli were creamy white 

to creamy in MS medium. The nature of mature seeds derived 

calli were compact but fragile and tend to be very dry with 

increasing concentration of 2, 4-D. MS medium supplemented 

with 2, 4-D and BAP in 1:1 ratio was found most effective in 

callus induction in all cultivars (Table 1). It produced 55%, 95%, 

55%, 80%, 91.6%, 40%, 85% and 76% callus in Khitish, IR 64, 

IR 36, IR 72, PNR 546, Swarna, Taraori Basmati and 

Gobindabhog respectively. Similar result was also reported by 

several workers in Oryza sativa,[5]. 
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Figure1.In vitro responses of mature seeds of rice plated for 25 (fig. 5) and 45 (fig. 9) days. 

1-2 Seeds plated 3-4 Germination of seed with shoot;  5 Initiation of callus  6 transfer to callus maintain media  7 Glossy, creamy 

white, nodular callus pointed by arrow and black necrotic callus(undesirable)  8 Appearance of green shoots pointed by arrow  9 

Complete shoot initiation in regeneration media   10 Roots development   11 plantlet ready for hardening   12 transferred to pot 

 

Callusing ability of the rice genotypes 
As shown in Table 2, the seeds exhibited responses to tissue 

culture such as germination and callus formation; others 

demonstrated no response.  

 

 

Table 2 Studies on average size, nature of the callus obtained in the different varieties in Media 5 

 

variety No of 

seeds 

plated 

Germin-

ated 

Type of callus No 

respons

e 
total nodular Watery 

compa

ct 

Very 

hard 

 

Necrotic 

With 

differentia

ted roots Within 30 

days of 

plating 

After 30 days 

follo-wing 

sub-culturing 

Khitish 

 

400 137 

(34.3) 

219 

(54.8) 

114 

(28.5 ) 

0 0 59 

(14.8) 

0 46 

(11.5) 

44 

(10.9)  

IR64 

 

385 10 

(2.5) 

366 

(95.2) 

0 25 

(6.4) 

0 80 

(20.7)  

** 261 

(67.7) 

9 

(2.3) 

IR 36 

 

396 52 

(12.8) 

218 

(55.2) 

0 62 

(15.7)   

24 

(6) 

48 

(12.2) 

45 

(11.3) 

39 

(10.0) 

126 

(32.0) 

IR72 

 

415 47  

(11.3) 

334 

(80.4) 

0 164 

(39.8) 

0 41 

(10) 

80 

(19.2) 

49 

 (12) 

34 

 (8.3) 

PNR 

546 

385 21 

 (5.4) 

353 

(91.6) 

59 

(15.4) 

0 0 133 

 (34.6) 

** 161 

 (41.6) 

11 

 (3.0) 

Swarna 

 

395 21 

 (5.7) 

159 

(40.3) 

0 157 

 (40) 

0 0 2 

(0.3) 

0 220 

(56.0) 

Taraori 

Basmati 

400 31 

(7.9) 

341 

 85.2) 

0 121 

 (30.2) 

10 

(2.5) 

180 

 (45) 

0 30 

(7.5) 

28 

 (6.9) 

Gobind

bhog 

415 4 

 (1.0) 

356 

 (86) 

0 0 28 

 

(6.7) 

177 

 ( 42.6 ) 

120 

 ( 28.9) 

31 

 (7.4) 

54 

 ( 13) 

 

Note: Given numbers are actual counts from the total followed 

by percentages in parentheses 

** notsubcultured 

However the results indicate the reasons behind the popularity of 

IR 64 as potent material in all tissue culture or transgenic studies. 

It was also found that highest callus induction was observed in 

IR 64 varieties as earlier reported [15]. Lowest range of callus 

regeneration induction (41.67% - 50%) was observed in higher 

(6.0 mgL-1) concentration of 2, 4-D in this study. By increasing 

the concentration of 2,4D the response was quick but the quality 

of callus and the embryogenic efficiency was lowered. The 

results also revealed that the concentration of 2,4-D, types of 

genotype, had great variability for early induction and high 

production of callus. Effect of genotype and explant age was also 

reported to be important factor in callus induction in 

indicarice[6,13]. From proliferative callus, embryogeniccalli 

could be stimulated with the right type and concentration of 

growth regulators. This was shown in Bermuda grass [16] and in 

banana [17]. In some cases, however, callus medium serves both 

for callus induction and stimulation of embryogenic response. 
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This was demonstrated in the present study on rice and was 

previously found in sorghum [13], sugarcane [9,10] and peach 

palm [18].The ability to form embryogeniccalli is genotype-

dependent. 

ACKNOWLEDGMENT 

The fund for carrying out this research work was provided by 

RKVY. We are grateful for timely sanction and release of the 

fund. 

REFERENCES 

[1] Fujiwara, A. and M. Yatazama, 1964. In: Tissue Culture in Rice 
Improvement : Status and Potential. Advances in Agronomy, 41: 339-297. 

[2] Nishi, T., Y. Yamada and E. Takahashi, 1968.Organ differentiation and 
plant regenration in rice callus. Nature (London)., 219: 508-509. 

[3] Chen, T.H., L. Lam and S.C. Chen, 1985. Somatic embryogenesis and plant 
regeneration from cultured young inflorescences of Oryza sativa L. (rice). 
Plant Cell Tiss. Org. Cult., 4: 41-54. 

[4] Datta, K., I. Datta and Potrykus, 1990. Embryogenesis and plant 
regeneration from microspores of both indica and japonica rice. Plant Cell 
Rep., 9: 253-356. 

[5] Islam, M.M., M. Ahmed and D. Mahaldar, 2005. In Vitro Callus Induction 
and Plant Regeneration in Seed Explants  

[6] Diah, R. and H. Anzai, 2006. Studies on callus induction, plant regeneration 
and transformation of Javanica rice cultivars. Plant Biotechnology, 23: 521-
524. 

[7] Abe, T. and T. Sasahara, 1982. Variation in callus formation from seeds in 
japonica indica, their hybrids and large grain varieties in rice. Japanese.J. 
Breed., 32: 53-60. 

[8] Alam, M.F., 1994. Protoplast culture and transformation in rice (Oryza 
sativa L.). Ph. D. (Genetics) Thesis. Faculty of the Graduate School, 
University of the Philippines, Los Banos, Philippines. 

[9] Gandonou Ch, Abrini J, Idaomar M, Skali Senhaji N. 2005a. Response of 
sugarcane (Saccharum sp) varieties to embryogenic callus induction and in 
vitro salt stress. Afr J Biotechnol 4(4): 350- 354. 

[10] Gandonou Ch, Errabii T, Abrini J, Idaomar M,Chibi F  Skali Senhaji N. 
2005b  Effect of genotype on callus induction and plant regeneration from 
leaf explants of sugarcane (Saccharum sp). AfrJ Biotechnol 4 (11):1250 – 
1255. 

[11] Mishra A, Khurana P. 2003. Genotype dependent somatic embryogenesis 
and regeneration from leaf base cultures of Sorghum bicolor. J Plant 
Biochem Biotechnol 12: 53-56. 

[12] Zale JM, Borchardt-Wier H, Kidwell KK,Steber CM. 2004. Callus 
induction and plant regeneration from mature embryos of a diverse set of 
wheat genotypes. Plant Cell Tissue and Organ Culture 76: 277-281. 

[13] Hoque, M.E. and J.W. Mansfield, 2004. Effect of Genotype and Explant 
Age on Callus Induction and Subsequent Plant Regeneration from 
Rootderived Callus of Indica Rice Genotypes. Plant Cell, Tissue and Organ 
Culture, 78(3): 217-223.of Rice (Oryza Sativa L.) Research Journal of 
Agriculture and Biological Sciences, 1(1): 72-75. 

[14] Murashige, T. and T. Skoog, 1962. A revised medium for rapid growth and 
bioassays with tobacco tissue cultures. Physiol. Plant., 15: 473-497. 

[15] Shahnewaz, S., M.A. Bari, N.A. Siddique and M.H. Rahman, 2004. Effects 
of Genotype on Induction of Callus and Plant Regeneration Potential in 
vitro Anther Culture of Rice (Oryza sativa L.). Pakistan Journal of 
Biological Sciences, 7(2): 235-237.\ 

[16] ChauduryA., Qu R. 2000. Somatic embryogenesis and plant regeneration of 
turf-type Bermuda grass:Effect of 6-benzyladenine in callus induction 
medium.Plant Cell Tissue and Organ Culture 60 : 113-120. 

[17] Titov S, Bhowmik SK, Mandal A, Alam MS, Uddin SN. 2006. Control of 
phenolic compoundsecretion and effect of growth regulators for organ 
formation from Musa spp. Cv Kanthali floral budexplants. Am J Biochem 
Biotechnol 2 (3):97 – 104 

[18] Steinmacher D, Cangahuala-InocenteG, Clement C, Guerra M. 2007. 
Somatic embryogenesis from peach palm zygotic embryos.In Vitro Cellular 
and Developmental Biology – Plant43 (2):124-132. 

 

AUTHORS 

First Author – Anita Roy, Rice Research Station, Chinsurah, 

Hooghly, WB 

Email : roy_anita@indiatimes.com , royanita1925@gmail.com 

Mobile no 9434657055 

Second Author – S.S. Aich, Rice Research Station, Chinsurah, 

Hooghly, WB 

Third Author – S. Mukherjee, Presently working in Annapurna 

seeds 

 

Correspondence Author – Anita Roy, Rice Research Station, 

Chinsurah, Hooghly, WB 

Email : roy_anita@indiatimes.com , royanita1925@gmail.com 

Mobile no 9434657055 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               286 

ISSN 2250-3153  

www.ijsrp.org 

Design of Gear Cutting Fixture for CNC Gear Hobbing 

Machine 

K.V.S. Seshendra Kumar 

 
Department of Industrial Production Engineering, GITAM Institute of Technology, Gitam University, Visakhapatnam-530045, India 

 
    Abstract- The present work deals with the design of Gear 

Fixtures for L200 and H250 CNC Gear Hobbing Machines. The 

task on hand was to design fixture for the components, namely 

Reduction ideal gear and 4t1i and 3rd speed gear for gear box 

used in HMT Tractors. Fixture design and selection starts with 

the component and the manufacturing operation to be performed. 

The criteria for this design process are accuracy, positive 

location, repeatability, production rate and importantly, the 

reliability under the action of the cutting force and shear 

experienced. The clamping forces and construction easiness have 

also been accounted for design. The proposed design was then 

checked for safety under the action of the involved stresses. The 

calculations of the cutting force are shown and proved that the 

forces at various vital points in the design are well below safety 

limits. Expert analysts then approved the design. 

 

 

    Index Terms- Gear hobbing machines, jigs and fixtures, gear 

fixtures 

 

I. INTRODUCTION 

anufacturing tolerancing is intended to determine the 

intermediate geometrical and dimensional states of the part 

during its manufacturing process. These manufacturing 

dimensions also serve to satisfy not only the functional 

requirements given in the definition drawing, but also the 

manufacturing constraints, for example geometrical defects of 

the machine, vibration and the wear of the cutting tool. Many 

research works were treated the tolerancing problem with 

different approaches, Rong and Bai [1] analyzed a dependent 

relationship of operational dimensions to estimate machining 

errors in terms of linear and angular dimensions of a work piece. 

Cai et al. [2] proposed a method to conduct a robust fixture 

design to minimize work piece positional errors as a result of 

work piece surface and fixture setup errors. Djurdjanovic and Ni 

[3] developed procedures for determining the influence of errors 

in fixtures, locating datum features and measurement datum 

features on dimensional errors in machining. These studies were 

conducted when a static case was assumed. Kim and Kim [4] 

have developed a volumetric error model based on 4x4 

homogenous transformation for generalized geometric error. 

Eman and Wu [5] have developed error model accounts for error 

due to inaccuracies in the geometry and mutual relationships of 

the machine structural elements as well as error resulting from 

the relative motion between these elements. Kakino et al. [6] 

have measured positioning errors of multi-axis machine tools in a 

volumetric sense by Double Ball Bar (DBB) device. Takeuchi 

and Watanabe [7] have shown five-axis control collision free tool 

path and post processing for NCdata. In the work of [8], the 

authors present an experimental semi study of the vibratory 

behavior of the cutting tool golds of the operation of slide-

lathing, is the object to show that it is possible to consider the 

roughness average of the part machined starting from 

displacement resulting from the nozzle of the tool. In the work of 

[9] a study was presented on the influence of the position of the 

cutting tool on dynamic behavior in milling of thin walls, and in 

work of      [8-10], authors thus illustrate the influence of the 

trajectory of the cutting tool on the surface quality tolerances of 

manufacture for machining on the machine tool has numerical 

control.  

 

II. PROBLEM  FORMULATION 

       The clamping of the work piece by using ordinary 

mechanical work holding devices uses single work piece for 

machining in each cycle. So this increase the cycle time hence 

decreases the productivity. Hence there was a need to design a 

special work holding devices. According to the specification 

given by the customer, about the requirement like maximum 

diameter of the blank, number of teeth to be cut, module, etc. The 

fixture is designed based on these parameters. The customer use 

the machine tool for batch production i.e., why the fixture is also 

designed in such a way that just by changing the upper half part 

of the fixture, the customer can switch on to other batch 

production with different specification and apart from this 

change of speed, feed by changing the gears according the 

requirement. The problem was to reduce the cycle time by 

reducing clamping and unclamping time. Since the machining 

should be vibration free to accurate machining, the problem has 

been overcome by actuating the mechanism through hydraulic 

cylinder. Since the machining is carried out for multiple numbers 

of jobs, it reduces the machining time and hence the overall 

manufacturing lead-time. 

       The type of fixtures depends on the component design and 

type of machine used. Shaft type component require a totally 

different type of locating and driving arrangement compared to 

the disc type component with a locating bore. The type of fixture 

can be grouped into the following categories as: 

 Locating mandrel and face clamping for disc types of 

gear blanks with controlled bore for location. 

 Collet type of shaft type components having a 

controlled diameter for location. 

 Fixture with carrier drive for shaft type components 

located between center 

M  
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       The following factors are to be considered while designing 

work holding fixtures for gear hobbing applications: 

1. The overall size of the component should be within the 

capacity of the machine. 

2. For gear hobbing fixture, the component should be positioned 

as near the table as possible, allow hob approach on both sides. 

3. The fixture should be checked for easy loading and unloading 

of the component. 

4. The number of blanks loaded in each setup should depend 

upon the accuracy requirement; parallelism and squareness of the 

locating bore in the component. 

5. Long work pieces should be supported within an additional 

steady rest opposite to the cutting side. 

 

III. MANUFACTURING PROCESS 

       The manufacturing process is analyzed for the following 

components involved in the manufacture of the fixtures. The 

maximum diameter required for the finished special center is 35 

mm. Therefore we select a diameter of 40mm, which is 

commercially available. The length of the bar is cut to 195mm. 

The standard sleeve is MT4.1. 

 

SL 

NO 

COMPONENT MATERIAL MACHINE 

1 

2 

3 

Special center 

Special Cassette 

Base 

Collet 

Tool Steel 

C45 

Spring Steel 

L200 (bobber) 

WS1 

L200 (bobber) 

 

       The work piece is turned to diameter of 36mm including the 

finishing tolerances arid is faced to a length of 182 with tolerance 

of 5mm. After turning the work piece is taken for stress relieving 

operation in which the material‘s temperature is increased to 

about 180-200. The above operation removes any stresses during 

the turning and facing operation. The pregrinding operation is 

carried out with tolerance of at least 0.3mm excess in diameter 

on all surfaces. The work piece is then heat treatment to hardened 

and tempered to HRC of 62-64. Finally finish grinding to the 

required size is done followed by thread grinding operation. This 

operation ensures that threads formed are soft because finish 

grinding removes the hardened case and soft core is exposed. 

 

IV.  CONCLUSIONS 

       The present work emphasize on Gear fixture Design for the 

components namely lay Shaft for gearbox used for HMT Tractor, 

and Worm Wheel used in Car Steering Mechanism of Chinese 

Car. The present design of the machine could eliminate the 

marking out, measuring and other setting methods before 

machining and thereby enhance the machining accuracy and 

product capacity. It could also reduce the expenditure on the 

quality control of the finishing products. It reduces the operator‘s 

labor and consequent fatigue as, the handling and unloading of 

component. The proposed designs were checked for safety under 

the action of the involved stresses and were found to be well 

within the safety limits. The expert‘s analysis in HMT then 

approved the designs. The same can be adopted for similar 

component manufactured in the same machine. 
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Abstract- This paper presents a new idea for detecting an 

unknown human face in input imagery & recognizing his/her 

facial expression, or face detection, using the photo sketch of 

faces with 3D surface. For this purpose two main problems are 

important i.e. face detection & location of faces. For this we want 

to need that the direction/side of face or what is the dimension 

(such that 2D) of face & their face texture, face extraction‘s, & 

facial expressions. In this process using a 3D face, because a 3-D 

face is represented by a low dimensional Shape Space Vector 

(SSV).Conveying information about person‘s original face or 

neural face .Many face recognition systems the image processing 

it is very interesting to recognize the human gesture by observing 

the different movement of eyes, mouth, nose etc. For face 

detection it is also important that a novel face photo-sketch 

synthesis & recognition method using a multiscaleMarkove 

Random Field (MRF) model. For this system three components 

are important i.e.1) given face photo 2) face sketch drawing 3) 

searching for face photo in the database based on a query sketch 

drawn by an artist. This entire task the main part is photo sketch 

[1].In lot of papers shows that face detection with photo-sketch, 

in my paper I have also used the face detection but, it try to use 

with 3D facial expressions. 

 

Index Terms- Face recognition, Face Sketch Recognition, neural 

network, 3D facial expression, analysis, Shape, MRF, Face 

Extraction‘s, SSV. 

I. INTRODUCTION 

or any facial detection, recognition one thing is important 

which solve the detection i.e. facial expression, emotions, 

facial extraction and movements of faces. Facial information 

about the various types of faces. 

The face detection identification is very challenging as it needs to 

account for all possible appearance variation caused by change in 

illumination, facial features, occlusions, etc [4].In addition it is 

also important that when we detect the face for using ―Photo-

sketch with using 3D surface‖, as well as it has to detect faces 

that appear at different scale, like (multiscaleMarkove Random 

Field (MRF)) pose, with in plane rotations [1]. 

The best substitute is often a sketch drawing based on the 

recollection of an eyewitness. Therefore, automatically searching 

through a photo database using a sketch drawing becomes 

important. It can not only help CBI Officers and police locate a 

group of potential suspects, because I agree that the Face sketch 

recognition is much harder than normal face recognition based 

on photo images. It is too difficult that to identity of two to match 

the photo and sketches in two different modalities. [1] Face 

sketch/photo syn-thesis not only helps face sketch recognition, 

but also has many other useful applications for digital entertain-

ment [1]. The difference between sketches and photos mainly 

exists in two aspects: texture and shape. Artist knows that the 

persons patches, facial expressions and their face improvements. 

If a face has a big nose in a photo, the nose drawn in the sketch 

will be even bigger. In this type one thing is also important that 

3D direction when the direction of original face at that time the 

artist must have the grasping power of thinking of the original 

face shape and then will used the A 3D Facial Expression 

Database For Facial Behavior Research and for this we propose 

to establish a new 3D facial expression database, and conduct 

facial expression analysis in a 3D space by exploring the surface 

information, which is beyond the availability from the 2Dplane 

[2].Because in one little investigation has been conducted on 

analyzing facial behavior in a complete 3D space even though it 

is believed to be a better reflection of facial behavior. 

Traditionally, human facial expressions have been studied using 

either 2D static images or 2D video sequences. The 2D-based 

analysis is incapable of handing large pose variations [2]. But is 

this possible to use the 3D-based detection of photo sketch of 

original face shape or to locate the face expression, for this first 

attempt at making a 3D facial expression database available for 

the research community, with the ultimate goal of fostering the 

research on affective computing and increasing the general 

understanding of facial behavior and the fine 3D structure 

inherent in human facial expressions [3]. 

II. RELATED WORK 

Many time happens that to investigate face recognition by the 

human visual system , researchers have long been using various 

face drawings, especially line drawings of faces, which inform 

we that patches or tracks of faces. a face photo can be well 

reconstructed by PCA from training samples and the photo-

sketch transformation 

Procedure can be approximated as linear [1].Also useful 3D 

direction and the proposed method analyzes facial articulations 

completely in the 3D space, since 3D data is more accurate in the 

representation of human faces, and it so-called shape space 

vector (SSV) of the statistical shape model which controls the 

change of shape is postulated as a significant feature for analysis 

for facial expressions [5].  

III. WHY 3D 

In order to evaluate the proposed method for automatic analysis 

of 3D facial expressions, a comprehensive 3D facial database is 

required. In 3D face is a flat pattern, like a 2D geometric shape 

F 
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associating with certain textures. In the common feature of faces 

is the three-dimensional surface rather than a two-dimensional 

pattern. Understanding the face as a mobile, bump surface 

instead of a flat pattern may have a theoretical implication as 

well as practical applications. A 3D facial expression database is 

crucial to enhancing facial behavior research [2]. In the face 

detection, the input to sample facial behaviors with seven 

universal emotional states.block stores the captured image which 

finds the face area from the image. The face area provides to the 

pre-processing block which removes the unwanted noise and it 

also normalize the image. For capturing the 3D face expressions 

the development of database was designed to sample facial 

behaviors with seven universal emotional states. And each 

expression is represented by multiple intensities which reflect 

different levels of spontaneity [2], i. e. (neutral, angry, disgust, 

fear, happiness, sadness, and surprise).show in below fig. 

 

 
Fig.  ??? a) Neural   b) angry c) disgust   d) fear   e) happiness f) sadness g) surprise 

 

All these are simple neural face so no doubt the artist draws the 

sketch very easily. But in 3D face pose: we obtained models 

contain various poses and we provide the model orientation using 

a normal vector with respect to the frontal projection plane. 

Suppose, given three vertices picked from two eye corners and a 

nose center, a triangle plane is formed. The vectors are used for 

expression classification. We conducted facial expression 

recognition using pure 3D geometric shape models from our 3D 

facial expression database. Norm of this plane represents the 

original face pose [2]. The quality of the 3D face expression 

database is evaluated through the validation experiments. The 

facial expression surface labels exhibit different patterns which 

correspond to different facial expressions. After we got the result 

of 3D surface then we used our next processes which are the 

―face sketch recognition stage‖ and ―face sketch recognition 

stage‖  

 

 
 

Fig: - Compare sketch synthesis results using MMSE estimate and MAP estimate. (a) photo; (b) sketch drawn by the artist; (c) 

synthesized sketch using MMSE estimate; (d) synthesized sketch using MAP estimate. 

 

At the face sketch recognition stage, there are two strategies to 

reduce the modality difference between photos and sketches: (a) 

all the face photos in the gallery are first transformed to sketches 

using the sketch synthesis algorithm, and a query sketch is 

matched with the synthesized sketches; (b) transform a query 

sketch to a photo and match the synthesized photo with real 

photos in the gallery. We will evaluate both strategies in the face 

sketch recognition experiments [1]. 

IV. CONCLUSION 

In order to extract the SSV for each individual input 3D faces, 

the built shape model has to match the face shape [5]. For the 

conclusion various works remaining still we keep one idea of 3D 

photo face sketch synthesis and for that, we proposed a novel 

face photo-sketch synthesis and recognition system. Given a face 

photo (or face sketch), its sketch (or photo) can be synthesized 

using a multiscale Markov Random Fields model, which learns 

the face structure across different scales. 
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    Abstract- Finding different clusters in sequence plays major 

role in the computational biology, which could help as evidence 

of structural and functional conservation, as well as of 

evolutionary relations among the sequence. Functionally related 

genes often appear in other‘s neighborhood on the genome. 

However, the order of the genes may not be at the same. These 

groups or clusters of genes may have an ancient evolutionary 

origin or may signify some other critical phenomenon and may 

also serve in function prediction. Similarly, cluster of protein 

domains as appearing in different orders in the protein sequence 

and suggests more functional parts.  Proteins are the large 

organic compounds made of amino acid in a linear fashion. The 

side chains of these amino acids are chemically different from 

one another in some respect can be classified broadly two ways 

hydrophobic and hydrophilic. Carbon content in these side chains 

makes the amino acids. It is easily demonstrable that the linear 

amino acid sequence completely specifies the three dimensional 

shapes. The study is carried out for prediction of possible cluster 

in carbon atom rich and low amino acids using permutation 

method. It is interesting to observe that permutations involving as 

many as large hydrophobic residues or clusters. 

 

 

    Index Terms- Computational Biology; Clustering; Pattern 

Prediction; Permutation Method; C & Perl Program 

 

I. INTRODUCTION 

omputational methods of biological sequence analysis have 

become an indispensable part of the modern scientist‘s 

research arsenal. In protein studies, the results of sequence 

similarity searches in databases help generate reasonable 

hypotheses concerning structural and functional properties of 

proteins, as well as their evolutionary relationships. On the DNA 

level, sequence analysis techniques make it possible to identify 

genes and functional elements in newly sequenced genomes. The 

abundance of biomolecular sequence information, together with 

relatively high cost of laboratory experimentation, calls for 

powerful and efficient computational tools as primary means for 

―omics‖ investigation. Hence sequence comparison and motif 

analysis methods can be used to predict protein-protein 

interaction and interactions in transcriptional regularity networks. 

Computational sequence analysis also provides a basis for the 

rapidly developing field of systems biology. However, the 

evolution of DNA and proteins in living organisms is influenced 

by a number of random factors, and observed amino acid or 

nucleotide patterns may result from the action of these factors, 

rather than from the selective pressure maintaining a certain 

function [1].Domains are portions of the coding gene that 

correspond to that correspond to a functional subunit of protein. 

Those would be found by conserved nucleic acid sequences and 

amino acid sequences. Motif discovery tools are used to be 

identification of conservation. In addition, domain may appear in 

different order. In nature they are functionally related due to the 

common domains [5, 7].Proteins fold up to form particular 

structure which gives them a specific function. The hydrophobic 

interactions are the dominant force that determines the 

biomolecular association. Carbon is only element that contributes 

towards the hydrophobic interactions in proteins [2, 3, 4, 6 & 8]. 

 

Permutation and Clustering Method  

         The notion of permutation is used with several slightly 

different meaning, all related to the act of rearranging objects or 

values. n! = n [(n-1)!]--------------- (1) 

           The principle of multiplication and addition could help to 

understand permutation and combination and form the base for 

permutations and combinations. (m * n) and (m + n) ---------- (2) 

The word permutations mean arrangement of alphabets. n P r = 

n! / (n-1)! ------------- (3) 

 

Identification of Permutation 

 

for(i=start;i<=n;i++) 

  

{   d=c(start),c(start)=c(i),c(i)=t; 

   Permutation(s,start+1,n);  

    h=c(start),c(start)=c(i),c(i)=t;  } 

 

Identification of Different Cluster 

 

if($search=~ /DEFHILPWYR/) 

        {        print("Carbon atom rich aa cluster 'DEFHILPWYR' 

is found.\n"); 

        } 

 

if($search=~ / ACGKMNQRST /) 

        {        print("Carbon atom low aa cluster 

'ACGKMNQRST' is found.\n"); 

        } 

 

if($search=~ / FILMV /) 

        {        print("Large Hydrophobic cluster 'FILMV' is 

found.\n"); 

       } 

 

C 
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if($search=~ / AGCWYPTS /) 

        {        print("small Hydrophobic cluster ' AGCWYPTS ' is 

found.\n"); 

        } 

 

if($search=~ / HENQDKR /) 

        {        print("Hydrophilic cluster ' HENQDKR ' is 

found.\n"); 

        } 

 

Permutation and Clustering Result 

          The theory of discrete signal processing pays a special 

attention to permutations of information elements. It is intended 

to identify that all the possible permutations of positions (Sergey 

V. Petoukhov, 2010 & 2011). Possible permutations of positions 

can be predicted in simultaneously. Those are example for cyclic 

transformation: 1-2-3 into different order 

{123,132,213,231,312,321}, the triplet A-T-G into different 

order {ATG-AGT-TAG-TGA-GTA-GAT}.Here, it is known 

that the molecular-genetic system of living matter includes the 

following alphabets each of which can be considered as a 

separate alphabet or as a part of complex alphabetic system: 20-

Letter alphabet of amino acids; 5-Letter alphabet ―Large 

Hydrophobic‖; 8- Letter alphabet ―Less Hydrophobic‖; 7- Letter 

alphabet ‖Hydrophilic‖.  

 

Table.1.Automatically discovered cluster of carbon rich and low amino acids. 

 

S.NO AMINO ACIDS PERMUTATION 

1 Large Hydrophobic Residues- 

carbon rich (FILMV) 

 

 

 

 

FILMV FILVM FIMLV FIMVL FIVML FIVLM FLIMV FLIVM 

FLMIV FLMVI FLVMI FLVIM FMLIV FMLVI FMILV FMIVL 

FMVIL FMVLI FVLMI FVLIM FVMLI FVMIL FVIML FVILM 

IFLMV IFLVM IFMLV IFMVL IFVML IFVLM ILFMV ILFVM 

ILMFV ILMVF ILVMF ILVFM IMLFV IMLVF IMFLV IMFVL 

IMVFL IMVLF IVLMF IVLFM IVMLF IVMFL IVFML IVFLM 

LIFMV LIFVM LIMFV LIMVF LIVMF LIVFM LFIMV LFIVM 

LFMIV LFMVI LFVMI LFVIM LMFIV LMFVI LMIFV LMIVF 

LMVIF LMVFI LVFMI LVFIM LVMFI LVMIF LVIMF LVIFM 

MILFV MILVF MIFLV MIFVL MIVFL MIVLF MLIFV MLIVF 

MLFIV MLFVI MLVFI MLVIF MFLIV MFLVI MFILV MFIVL 

MFVIL MFVLI MVLFI MVLIF MVFLI MVFIL MVIFL MVILF 

VILMF VILFM VIMLF VIMFL VIFML VIFLM VLIMF VLIFM 

VLMIF VLMFI VLFMI VLFIM VMLIF VMLFI VMILF VMIFL 

VMFIL VMFLI VFLMI VFLIM VFMLI VFMIL VFIML VFILM 

2 Less Hydrophobic residues and 

Hydrophilic- Carbon low (CKRS) 

CKRS CKSR CRKS CRSK CSRK CSKR 

KCRS KCSR KRCS KRSC KSRC KSCR 

RKCS RKSC RCKS RCSK RSCK RSKC 

SKRC SKCR SRKC SRCK SCRK SCKR 

 

           In the paper, prediction of possible cluster is carried out 

for carbon rich and low amino acids (Table.1), as to know about 

the protein stability and order of subunits. There is a known 

factor that identification of hydrophobicity and hydrophilicity is 

important to address major issues in molecular association. It is 

essential to know what factor is responsible. In order to study 

these details, carbon distribution in proteins is helped. Therefore, 

identification of possible clusters is taken up in amino acids by 

permutation method.  

 

II. CONCLUSION 

         As it was already used for dinucleotide and trinucleotide for 

DNA. Now it is possible to implement randomness by applying 

shuffling algorithm. Another approach is to select biomolecular 

sequences at random from available databases. In the field of 

molecular genetics whole families of proteins should work to 

provide physiological process in an active. Although it‘s 

biological significance is yet to be established, nevertheless, it 

appears to be an interesting phenomenon. 
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    Abstract- The need of wireless network is to enforce 

participating nodes to forward packets to other nodes to foster 

secure and reliable communication. Although there are presence 

of vulnerable nodes that can be associated with malicious nodes 

and can harm networks. The varieties of these malicious nodes 

are vulnerable to nodes which are either compromised or falsely 

guided by vulnerable nodes. Malicious nodes can easily tamper 

the participating nodes in the networks. In mobile ad hoc 

network these attacks shown their significance in the terms of 

network worms which can attack, alter or modify the root 

definitions of network across all administrative and participating 

domains. This paper reviews the full study to eliminate thread of 

black hole attacks in MANET‖. We also address to the solution 

against the threat of black hole attack in MANET. In Black Hole 

Attack a malicious node advertises itself as having the shortest 

path to the node whose packets it wants to intercept. So to rectify 

the possibility of occurrence of black hole attack we are 

proposing a technique to identify attack and a solution to 

discover a safe route for secure transmission. We are proposing 

here a Secure Ad-hoc On-Demand Distance Vector routing 

protocol (SAODV) to endeavor our all efforts into a common 

place.  So the emphasis is to develop a scheme for the measure of 

these network worms and blackhole attacks to eliminate 

occurrences of communication hazards from intermediate and 

surrounding threads.  

 

 

    Index Terms- Aodv blackhole, legacy, security, network 

worms, saodv 

 

I. INTRODUCTION 

he promise of mobile ad hoc networks to solve challenging 

real-world problems continues to attract attention from 

industrial, academic and research needs. In a Mobile Ad Hoc 

Network (MANET), each node serves as a router for other nodes 

which allows data to travel by utilizing multi hop network paths 

without relying on wired infrastructure. Unlike wired networks 

where the physical wires prevent an attacker from compromising 

the security challenges especially for military applications, 

emergency rescue operations, and short-lived conference or 

classroom activities. Security of such network is a major 

concern. The open nature of the wireless medium makes it easy 

for outsiders to listen to network traffic or interfere with it. These 

factors make sensor networks potentially vulnerable to several 

different types of malicious attacks. These malicious nodes can 

carry out both Passive and Active attacks against the network. In 

passive attacks a malicious node only eavesdrop upon packet 

contents, while in active attacks it may imitate, drop or modify 

legitimate packets[1]. A typical of particularly devastating 

security active attack is known as a black hole attack. In which 

Black-hole attack [2] attracts all the packets towards it by 

altering the routing information and then drops those packets. 

Gray-hole attack is a specialized version of a black-hole attack, 

where the malicious node selectively drops packets. 

         Another example of particularly devastating security active 

attack is known as a wormhole attack. In which, a malicious 

node captures packets from one location in the network, and 

tunnels them to another malicious node at a distant point, which 

replays them locally. The wormhole attack can affect network 

routing, data aggregation and clustering protocols, and location-

based wireless security systems. Finally, the wormhole attack can 

be launched even without having access to any cryptographic 

keys or compromising any legitimate node in the network in [3]. 

 

A. Network Worm: 

         Currently, it seems unfashionable to strictly define worm or 

virus or any other perfectly good term. It's simpler and more 

profitable to threaten non-technical people with a worm than it is 

to address the real problems of a software and hardware 

monoculture. A worm consists of a process or set of processes 

that replicates without human intervention by creating an 

executing copy of itself on another computer via some form of 

network communication. 

 

B.  Types of Attacks of Network Worm in Manet: 

         Different types of attacks are present in  network worms to 

eliminate of communication hazard of manet. They are, 

 

1). Black hole Attack 

2). Wormhole Attack 

3). Spoofing Attack 

4). Denial of service attack 

5). Non repudiation Attack 

6). Ignorance Attack 

 

1). Black hole Attack: 

         In Black Hole Attack a malicious node advertises itself as 

having the shortest path to the node whose packets it wants to 

intercept. A black hole attack is used by a malicious node which 

makes all the traffictravel through it by claiming to have the 

shortest route to all other nodes in the network. Then, instead of 

forwarding the packets, the malicious node simply drops it. In a 

black hole attack, a malicious node impersonates a destination 

node by sending a spoofed root reply packet to a source node that 

initiates a route discovery. The source node traffic can be 

deprived by malicious node [4]. 

T  
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2). Wormhole Attack: 

         In this case, an attacker node receives packet at one 

location in the network and tunnels them to another location in 

the network, where these packets are resent into the network. 

This tunnel between two malicious nodes is called wormhole. [5] 

3). Spoofing Attack: 

         In spoofing attack, the attacker assumes the identity of 

another node in the network; hence it receives the messages that 

are meant for that node. Usually, this type of attack is launched 

in order to gain access to the network so that further attacks can 

be launched, which could seriously cripple the network. This 

type of attack can be launched by any malicious node that has 

enough information of the network to forge a false ID of one its 

member nodes and utilizing that ID and a lucrative incentive, the 

node can misguide other nodes to establish routes towards itself 

rather than towards the original node. 

4). Denial of service attack: 

         Denial of service attacks are aimed at complete disruption 

of routing information and therefore the whole operation of ad-

hoc network. When an authorized entity cannot access to should 

be network resources or emergency operations be denied, the 

attack of denial of service occurs. In the MANET, it is easy to 

achieve service interruption, so wireless communication can be 

used to shield the communications spectrum. 

5). Non repudiation Attack: 

         Non repudiation ensures that sender and receiver of a 

message cannot disavow that they have ever sent or received 

such a message .This is helpful when we need to discriminate if a 

node with some undesired function is compromised or not. 

6). Ignorance Attack: 

         When trusted node send data to next node but this node is 

not response to trusted node or this node is not provide path for 

transmitting data. The behavior of this node is ignores all thing 

so we can say, node is corrupted by ignorance attack. 

         In this paper, we considered black attack for the network 

worm to eliminate communication hazards in Mobile ad hoc 

network. Black hole attack is described above in this chapter. 

 

II. ROUTING PROTOCAL 

         Routing in ad-hoc network involves determining a path 

from the source to the destination data can be communicated and 

the delivery of the packets to the destination nodes while nodes 

in the network are moving freely. Due to this node mobility, a 

path established by a source may not exist after a short interval of 

time. To cope with node mobility, nodes need to maintain routes 

in the network [6]. Routing protocols for ad-hoc networks 

broadly fall into pro-active, reactive, hybrid and location-based 

categories depending upon how nodes can establish and maintain 

paths. 

         Pro-active routing protocols are table-driven protocols that 

maintain up-to-date routing table using the routing information 

learnt from the neighbors on a continuous basis. Routing in such 

protocols involves selecting a path form the source to the 

destination, where the source node and each intermediate node 

selects a next hop, by routing table look up, and forwarding the 

packet to next hop until destination receives the packet [7]. A 

drawback of such protocols is the proactive overhead due to 

route maintenance and frequent route updates to cope with node 

mobility. Examples of this class include DSDV, WRP. 

         Reactive routing protocols are demand-driven protocols 

that find path when necessary. In such protocols, establishing a 

new route involves a route discovery phase consisting of route 

request (flooding) and a route reply (by the destination node). 

Nodes maintain only the active routes until a desired period or 

until destination becomes inaccessible along every path from the 

source node. A drawback of such protocols is the delay due to 

route discovery. Examples of this class include AODV and DSR 

protocols [7] [8]. 

         Hybrid protocols make use of both reactive and proactive 

approaches. Example of this type includes TORA, ZRP. Thus 

mechanism for ensuring packet delivery in Pro Active and 

Reactive can be apply together in this category [8] [9].  

 

A. Ad hoc On-Demand Distance Vector Protocol: 

         In Ad-hoc On-demand Distance Vector Routing (AODV), a 

node discovers and maintains a route to the destination as and 

when necessary [10]. Every node in an Ad-hoc network 

maintains a routing table, which contains information about the 

route to a particular destination that are actively communicating 

with each other. Each entry in the routing table consists of the 

destination ID, the next hop ID, a hop count, and a sequence 

number for that destination. The sequence number helps nodes 

maintain a fresh route to the destination(s) and avoid routing 

loops. Thus, each node maintains a sequence number for itself 

and the respective source(s) and destination(s). A node 

increments its sequence number if it initiates a new route request 

or if it detects a link-break with one of its neighbors. 

         Whenever a packet is to be sent by a node, it first checks 

with its routing table to determine whether a route to the 

destination is already available. If so, it uses that route to send 

the packets to the destination. If a route is not available or the 

previously entered route is inactivated, then the node initiates a 

route discovery process. To establish a path to the destination, a 

source node broadcasts a route request (RREQ) packet [10] [11]. 

The RREQ packet contains the source ID, the destination ID, 

sequence number of the source, and the latest sequence number 

of the destination node that is known to the source node. When a 

node receives a RREQ packet, it makes an entry for the route 

request in the route-request cache, and stores the address of the 

node from which it received the request as the next hop towards 

the source in its routing table. If receiving node is the destination 

or it has a fresh route to that destination1, then it responds with a 

route reply (RREP). Otherwise, it rebroadcasts the RREQ to its 

neighbors. When a node receives a RREP, it stores the address of 

the node from which it received RREP as the next hop towards 

the destination in its routing table and unicast the RREP to the 

next hop towards the source node. Once the source receives the 

RREP packet, it starts transmitting data packets along the path 

traced by the RREP packet. Due to the node mobility, path(s) 

established by a source node may break. When a node detects a 

path-break, it drops the packet for the destination and generates a 

route error (RERR) packet for the destination and sends the 

RERR to the source. Upon receiving a RERR, the source node 

buffers data packets for the destination and tries to re-establish a 

path to the destination. This is illustrated in figure 1.  
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B.  Threat of Black Hole Attack: 

         The attacker injects falsified routing packets to attract 

traffic. The attacker intercepts or drops control as well as data 

packets to deny services to authentic nodes. This attack can be 

prevented by establishing routes free of such nodes or by 

removing them from existing routes [2]. In the following 

illustrated figure 2, imagine a malicious node ‗M‘. When node 

‗A‘ broadcasts a RREQ packet; nodes ‗B‘ ‗D‘ and ‗M‘ receive it. 

Node ‗M‘, being a malicious node, does not check up with its 

routing table for the requested route to node ‗E‘. Hence, it 

immediately sends back a RREP packet, claiming a route to the 

destination. Node ‗A‘ receives the RREP from ‗M‘ ahead of the 

RREP from ‗B‘ and ‗D‘. 

 
 

         Node ‗A‘ assumes that the route through ‗M‘ is the shortest 

route and sends any packet to the destination through it. When 

the node ‗A‘ sends data to ‗M‘, it absorbs all the data and thus 

behaves like a ‗Black hole‘. Researchers have proposed solutions 

to identify a single black hole node. However in that solution 

next-hop also behaves as a malicious node they cannot identify 

it. 

 

III. LITERATURE SURVEY 

A. Neighborhood-based and Routing Recovery Scheme [12] 

         Sun B et al. use AODV as their routing protocol and 

simulation is done in ns2 simulator. The detection scheme used 

neighborhood-based method to detect the black hole attack and 

then present a routing recovery protocol to build the true path to 

the destination. Based on the neighbor set information, a method 

is designed to deal with the black hole attack, which consists of 

two parts: detection and response. In detection procedure, two 

major steps are: Step 1- Collect neighbor set information. Step 2-

Determine whether there exists a black hole attack. In Response 

procedure, Source node sends a modify- Route-Entry (MRE) 

control packet to the Destination node to form a correct path by 

modifying the routing entries of the intermediate nodes (IM) 

from source to destination. This scheme effectively and 

efficiently detects black hole attack without introducing much 

routing control overhead to the network. Simulation data shows 

that the packet throughput can be improved by at least 15% and 

the false positive probability is usually less than 1.7%. The 

demerit of this scheme is that it becomes useless when the 

attacker agrees to forge the fake reply packets. This technique 

published in year 2003 and the simulation is done in NS-2 

simulator. 

 

B. Redundant Route Method and Unique Sequence Number 

Scheme [13] 

         A. Shurman et al. propose two techniques to prevent the 

black hole attack in MANETs. The first technique is to find at 

least two routes from the source to the destination node. The 

working is as follow. Firstlythe source node sends a ping packet 

(a RREQ packet) to the destination. The receiver node with the 

route tothe destination will reply to this RREQ packet and then 

the acknowledge examination is started at sourcenode. Then the 

sender node will buffer the RREP packet sent by different nodes 

until there are at leastthree received RREP packets and after 

identifying a safe route it transmit the buffered packets. 

Itrepresents that there are at least two routing paths existing at 

the same time. After that, the source nodeidentifies the safe route 

by counting the number of hops or nodes and thus prevents black 

hole attacks. Inthe second technique, unique sequence number is 

used. The sequence value is aggregated; hence it‘s ever higher 

than the current sequence number. In this technique, two values 

are recorded in two additional tables. These two values are last-

packet-sequence numbers which is used identify the last packet 

sent to every node and the second one is for the last packet 

received. Whenever a packet are transmitted or received, these 

two table values are updated automatically. Using these two table 

values, the sender can analyze whether there is malicious nodes 

in network or not. Simulation result shows that these techniques 

have less numbers of RREQ and RREP when compared to 

existing AODV. Second technique is considered to be good 

compared to first technique because of the sequence number 

which is included to every packet contained in the original 

routing protocol. These both techniques fail to detect cooperative 

black hole attacks.  As a simulator tool NS-2 used. 

 

C.  Time-based Threshold Detection Scheme [14] 

         Tamilselvan L. et al. proposed a solution based on an 

enhancement of the original AODV routing protocol. The major 

concept is setting timer for collecting the other request from 

other nodes after receiving the first request. It stores the packet‘s 

sequence number and the received time in a table named Collect 

Route Reply Table (CRRT). The route validity is checked based 

on the arrival time of the first request and the threshold value. 

The simulation shows that a higher packet delivery ratio is 

obtained with only minimal delay and overhead. But end-to-end 

delay might be raised visibly when the malicious node is away 

from the source node. Simulation is done in GloMoSim. 

 

D. Random Two-hop ACK and Bayesian Detection Scheme [15] 
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         Djenouri D et al. proposed a solution in to monitor, detect 

and remove the black hole attack in MANETs. In the monitor 

phase, an efficient technique of random two-hop ACK is 

used.Regarding the judgment issue, a Bayesian approachfor node 

accusation is used that enables noderedemption before judgment. 

The aim of thisapproach is to consider and avoid false 

accusationattacks vulnerability, as well as decreasing 

falsepositives that might be caused by channel conditionsand 

nodes mobility. This solution deals with all kindsof packet 

droppers, including as well selfish asmalicious nodes launching a 

black hole attack. It alsodeals with any Byzantine attack 

involving packetdropping in any of its steps. This solution 

detects theattacker when it drops packets. The simulationresults 

show that the random two-hop ACK is asefficient as the ordinary 

two-hop ACK in high true and low false detection, while hugely 

reducing the overhead. The solution utilizes cooperatively 

witness-based verification nevertheless, it‘s does not to avoid 

collaborate black hole attack for the judgment phase is only 

running on local side. It might be failed if there are multiple 

malicious nodes. Simulation is done with GloMoSim simulator. 

 

E.  DRI Table and Cross Checking Scheme [16,17] 

         HesiriWeerasinghe et al. proposed an algorithm to identify 

Collaborative Black Hole Attack. In this the AODV routing 

protocol is slightly modified by adding an additional table i.e. 

Data Routing Information (DRI) table and cross checking using 

Further Request (FREQ) and Further Reply (FREP). If the source 

node (SN) does not have the route entry to the destination, it will 

broadcast a RREQ (Route Request) message to discover a secure 

route to the destination node same as in the AODV. Any node 

received this RREQ either replies for the request or again 

broadcasts it to the network depending on the availability of fresh 

route to the destination. If the destination replies, all intermediate 

nodes update or insert routing entry for that destination since we 

always trust destination. Source node also trusts on destination 

node and will start to send data along the path that reply comes 

back. Also source node will update the DRI table with all 

intermediate nodes between source and the destination. The 

Simulation is done in QualNet simulator. The algorithm is 

compared with the original AODV in terms of throughput, packet 

loss rate, end-to-end delay and control packet overhead. 

Simulation results show that the original AODV is affected by 

cooperative black holes and it presents good performance in 

terms of throughput and minimum packet loss percentage 

compared to other solutions. 

 

IV. PROPOSED WORK 

         We proposed a solution that is an enhancement of the basic 

AODV routing protocol, which will be able to avoid threads of 

black holes. To reduce the probability it is proposed to wait and 

check the replies from all the neighboring nodes to find a safe 

route. According to this proposed solution the requesting node 

without sending the DATA packets to the reply node at once, it 

has to wait till other replies with next hop details from the other 

neighboring nodes. After receiving the first request it sets timer 

in the ‗TimerExpiredTable‘, for collecting the further requests 

from different nodes. It will store the ‗sequence number‘, and the 

time at which the packet arrives, in a ‗Collect Route Reply 

Table‘ (CRRT). The time for which every node will wait is 

proportional to its distance from the source. It calculates the 

‗timeout‘ value based on arriving time of the first route request. 

According to SAODV wait and check the replies from all the 

neighboring nodes to find a safe route to reduce the probability 

of Black Hole Attack [18] [19].  

         After the timeout value, it first checks in CRRT whether 

there is any repeated next hop node. If any repeated next hop 

node is present in the reply paths it assumes the paths are correct 

or the chance of malicious paths is limited. 

 
 

         In the above figure 3, S wants to transmit to D. So it first 

transmits the route request to all the neighboring nodes. Here 

node 1, node M and node 2 receive this request. The malicious 

node M has no intention to transmit the DATA packets to the 

destination node D but it wants to intercept/collect the DATA 

from the source node S. So it immediately replies to the request 

as (M – 4). Instead of transmitting the DATA packets 

immediately through M, S has to wait for the reply from the 

other nodes. After some time it will receive the reply from node 

1 as (1 – 3), and node 2 as (2 – 3). According to this proposed 

solution it first check the path that contains repeated next hop 

node to the destination. If there is no repeated node select 

random path and transmits the data through that path. The 

routing table from S to D is given in table 1. 

 

 
 

V. SCOPE OF THIS WORK  

         The scope of this study may be useful to understand the 

attack culture in MANET in terms of black hole attack and its 

countermeasures. Our solution to the problem of occurrence of 

attacks in any MANET scenario can be differ respect to the type 

of packet routing and breach in security. To develop trust across 

inter domain nodes is also a big challenge to overcome the 

possibility and effects of attacks. So the scope of this review can 

be a milestone in front of researchers and beginners to 

understand the challenge. However the simulation can describe 

actuality of attack culture in deep. NS-2, GloMoSim (Global 
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Mobile Simulator), and Qualnet simulator can be use to simulate 

the scenario quite clear.  

 

VI. CONCLUSION AND FUTURE WORK 

         The efforts are continuous in terms of routing security, 

through network worm mitigation. We endeavor our work 

towards determination of network worms while considering 

black hole attack. We included the best known secure protocols 

for mobile ad hoc networks. In this work the challenges in 

routing security and related issues are discussed. However there 

is no such standard exist to procure the MANET hierarchy 

properly. The resources are poor and infrastructure less network 

is taken into consideration to understand all possibility of attacks 

feasible solution against the black hole attack in MANET is 

proposed. This work schematized the elimination of occurrence 

of black hole attack and its relevance in breach of security. 
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    Abstract- The need of wireless network is to enforce 

participating nodes to forward packets to other nodes to foster 

secure and reliable communication. Although there are presence 

of vulnerable nodes that can be associated with malicious nodes 

and can harm networks. The varieties of these malicious nodes 

are vulnerable to nodes which are either compromised or falsely 

guided by vulnerable nodes. Malicious nodes can easily tamper 

the participating nodes in the networks. In mobile ad hoc 

network these attacks shown their significance in the terms of 

network worms which can attack, alter or modify the root 

definitions of network across all administrative and participating 

domains. This paper reviews the full study to eliminate thread of 

black hole attacks in MANET‖. We also address to the solution 

against the threat of black hole attack in MANET. In Black Hole 

Attack a malicious node advertises itself as having the shortest 

path to the node whose packets it wants to intercept. So to rectify 

the possibility of occurrence of black hole attack we are 

proposing a technique to identify attack and a solution to 

discover a safe route for secure transmission. We are proposing 

here a Secure Ad-hoc On-Demand Distance Vector routing 

protocol (SAODV) to endeavor our all efforts into a common 

place.  So the emphasis is to develop a scheme for the measure of 

these network worms and blackhole attacks to eliminate 

occurrences of communication hazards from intermediate and 

surrounding threads.  

 

 

    Index Terms- Aodv blackhole, legacy, security, network 

worms, saodv 

 

I. INTRODUCTION 

he promise of mobile ad hoc networks to solve challenging 

real-world problems continues to attract attention from 

industrial, academic and research needs. In a Mobile Ad Hoc 

Network (MANET), each node serves as a router for other nodes 

which allows data to travel by utilizing multi hop network paths 

without relying on wired infrastructure. Unlike wired networks 

where the physical wires prevent an attacker from compromising 

the security challenges especially for military applications, 

emergency rescue operations, and short-lived conference or 

classroom activities. Security of such network is a major 

concern. The open nature of the wireless medium makes it easy 

for outsiders to listen to network traffic or interfere with it. These 

factors make sensor networks potentially vulnerable to several 

different types of malicious attacks. These malicious nodes can 

carry out both Passive and Active attacks against the network. In 

passive attacks a malicious node only eavesdrop upon packet 

contents, while in active attacks it may imitate, drop or modify 

legitimate packets[1]. A typical of particularly devastating 

security active attack is known as a black hole attack. In which 

Black-hole attack [2] attracts all the packets towards it by 

altering the routing information and then drops those packets. 

Gray-hole attack is a specialized version of a black-hole attack, 

where the malicious node selectively drops packets. 

         Another example of particularly devastating security active 

attack is known as a wormhole attack. In which, a malicious 

node captures packets from one location in the network, and 

tunnels them to another malicious node at a distant point, which 

replays them locally. The wormhole attack can affect network 

routing, data aggregation and clustering protocols, and location-

based wireless security systems. Finally, the wormhole attack can 

be launched even without having access to any cryptographic 

keys or compromising any legitimate node in the network in [3]. 

 

A. Network Worm: 

         Currently, it seems unfashionable to strictly define worm or 

virus or any other perfectly good term. It's simpler and more 

profitable to threaten non-technical people with a worm than it is 

to address the real problems of a software and hardware 

monoculture. A worm consists of a process or set of processes 

that replicates without human intervention by creating an 

executing copy of itself on another computer via some form of 

network communication. 

 

B.  Types of Attacks of Network Worm in Manet: 

         Different types of attacks are present in  network worms to 

eliminate of communication hazard of manet. They are, 

 

1). Black hole Attack 

2). Wormhole Attack 

3). Spoofing Attack 

4). Denial of service attack 

5). Non repudiation Attack 

6). Ignorance Attack 

 

1). Black hole Attack: 

         In Black Hole Attack a malicious node advertises itself as 

having the shortest path to the node whose packets it wants to 

intercept. A black hole attack is used by a malicious node which 

makes all the traffictravel through it by claiming to have the 

shortest route to all other nodes in the network. Then, instead of 

forwarding the packets, the malicious node simply drops it. In a 

black hole attack, a malicious node impersonates a destination 

node by sending a spoofed root reply packet to a source node that 

initiates a route discovery. The source node traffic can be 

deprived by malicious node [4]. 

T  
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2). Wormhole Attack: 

         In this case, an attacker node receives packet at one 

location in the network and tunnels them to another location in 

the network, where these packets are resent into the network. 

This tunnel between two malicious nodes is called wormhole. [5] 

3). Spoofing Attack: 

         In spoofing attack, the attacker assumes the identity of 

another node in the network; hence it receives the messages that 

are meant for that node. Usually, this type of attack is launched 

in order to gain access to the network so that further attacks can 

be launched, which could seriously cripple the network. This 

type of attack can be launched by any malicious node that has 

enough information of the network to forge a false ID of one its 

member nodes and utilizing that ID and a lucrative incentive, the 

node can misguide other nodes to establish routes towards itself 

rather than towards the original node. 

4). Denial of service attack: 

         Denial of service attacks are aimed at complete disruption 

of routing information and therefore the whole operation of ad-

hoc network. When an authorized entity cannot access to should 

be network resources or emergency operations be denied, the 

attack of denial of service occurs. In the MANET, it is easy to 

achieve service interruption, so wireless communication can be 

used to shield the communications spectrum. 

5). Non repudiation Attack: 

         Non repudiation ensures that sender and receiver of a 

message cannot disavow that they have ever sent or received 

such a message .This is helpful when we need to discriminate if a 

node with some undesired function is compromised or not. 

6). Ignorance Attack: 

         When trusted node send data to next node but this node is 

not response to trusted node or this node is not provide path for 

transmitting data. The behavior of this node is ignores all thing 

so we can say, node is corrupted by ignorance attack. 

         In this paper, we considered black attack for the network 

worm to eliminate communication hazards in Mobile ad hoc 

network. Black hole attack is described above in this chapter. 

 

II. ROUTING PROTOCAL 

         Routing in ad-hoc network involves determining a path 

from the source to the destination data can be communicated and 

the delivery of the packets to the destination nodes while nodes 

in the network are moving freely. Due to this node mobility, a 

path established by a source may not exist after a short interval of 

time. To cope with node mobility, nodes need to maintain routes 

in the network [6]. Routing protocols for ad-hoc networks 

broadly fall into pro-active, reactive, hybrid and location-based 

categories depending upon how nodes can establish and maintain 

paths. 

         Pro-active routing protocols are table-driven protocols that 

maintain up-to-date routing table using the routing information 

learnt from the neighbors on a continuous basis. Routing in such 

protocols involves selecting a path form the source to the 

destination, where the source node and each intermediate node 

selects a next hop, by routing table look up, and forwarding the 

packet to next hop until destination receives the packet [7]. A 

drawback of such protocols is the proactive overhead due to 

route maintenance and frequent route updates to cope with node 

mobility. Examples of this class include DSDV, WRP. 

         Reactive routing protocols are demand-driven protocols 

that find path when necessary. In such protocols, establishing a 

new route involves a route discovery phase consisting of route 

request (flooding) and a route reply (by the destination node). 

Nodes maintain only the active routes until a desired period or 

until destination becomes inaccessible along every path from the 

source node. A drawback of such protocols is the delay due to 

route discovery. Examples of this class include AODV and DSR 

protocols [7] [8]. 

         Hybrid protocols make use of both reactive and proactive 

approaches. Example of this type includes TORA, ZRP. Thus 

mechanism for ensuring packet delivery in Pro Active and 

Reactive can be apply together in this category [8] [9].  

 

A. Ad hoc On-Demand Distance Vector Protocol: 

         In Ad-hoc On-demand Distance Vector Routing (AODV), a 

node discovers and maintains a route to the destination as and 

when necessary [10]. Every node in an Ad-hoc network 

maintains a routing table, which contains information about the 

route to a particular destination that are actively communicating 

with each other. Each entry in the routing table consists of the 

destination ID, the next hop ID, a hop count, and a sequence 

number for that destination. The sequence number helps nodes 

maintain a fresh route to the destination(s) and avoid routing 

loops. Thus, each node maintains a sequence number for itself 

and the respective source(s) and destination(s). A node 

increments its sequence number if it initiates a new route request 

or if it detects a link-break with one of its neighbors. 

         Whenever a packet is to be sent by a node, it first checks 

with its routing table to determine whether a route to the 

destination is already available. If so, it uses that route to send 

the packets to the destination. If a route is not available or the 

previously entered route is inactivated, then the node initiates a 

route discovery process. To establish a path to the destination, a 

source node broadcasts a route request (RREQ) packet [10] [11]. 

The RREQ packet contains the source ID, the destination ID, 

sequence number of the source, and the latest sequence number 

of the destination node that is known to the source node. When a 

node receives a RREQ packet, it makes an entry for the route 

request in the route-request cache, and stores the address of the 

node from which it received the request as the next hop towards 

the source in its routing table. If receiving node is the destination 

or it has a fresh route to that destination1, then it responds with a 

route reply (RREP). Otherwise, it rebroadcasts the RREQ to its 

neighbors. When a node receives a RREP, it stores the address of 

the node from which it received RREP as the next hop towards 

the destination in its routing table and unicast the RREP to the 

next hop towards the source node. Once the source receives the 

RREP packet, it starts transmitting data packets along the path 

traced by the RREP packet. Due to the node mobility, path(s) 

established by a source node may break. When a node detects a 

path-break, it drops the packet for the destination and generates a 

route error (RERR) packet for the destination and sends the 

RERR to the source. Upon receiving a RERR, the source node 

buffers data packets for the destination and tries to re-establish a 

path to the destination. This is illustrated in figure 1.  
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B.  Threat of Black Hole Attack: 

         The attacker injects falsified routing packets to attract 

traffic. The attacker intercepts or drops control as well as data 

packets to deny services to authentic nodes. This attack can be 

prevented by establishing routes free of such nodes or by 

removing them from existing routes [2]. In the following 

illustrated figure 2, imagine a malicious node ‗M‘. When node 

‗A‘ broadcasts a RREQ packet; nodes ‗B‘ ‗D‘ and ‗M‘ receive it. 

Node ‗M‘, being a malicious node, does not check up with its 

routing table for the requested route to node ‗E‘. Hence, it 

immediately sends back a RREP packet, claiming a route to the 

destination. Node ‗A‘ receives the RREP from ‗M‘ ahead of the 

RREP from ‗B‘ and ‗D‘. 

 
 

         Node ‗A‘ assumes that the route through ‗M‘ is the shortest 

route and sends any packet to the destination through it. When 

the node ‗A‘ sends data to ‗M‘, it absorbs all the data and thus 

behaves like a ‗Black hole‘. Researchers have proposed solutions 

to identify a single black hole node. However in that solution 

next-hop also behaves as a malicious node they cannot identify 

it. 

 

III. LITERATURE SURVEY 

A. Neighborhood-based and Routing Recovery Scheme [12] 

         Sun B et al. use AODV as their routing protocol and 

simulation is done in ns2 simulator. The detection scheme used 

neighborhood-based method to detect the black hole attack and 

then present a routing recovery protocol to build the true path to 

the destination. Based on the neighbor set information, a method 

is designed to deal with the black hole attack, which consists of 

two parts: detection and response. In detection procedure, two 

major steps are: Step 1- Collect neighbor set information. Step 2-

Determine whether there exists a black hole attack. In Response 

procedure, Source node sends a modify- Route-Entry (MRE) 

control packet to the Destination node to form a correct path by 

modifying the routing entries of the intermediate nodes (IM) 

from source to destination. This scheme effectively and 

efficiently detects black hole attack without introducing much 

routing control overhead to the network. Simulation data shows 

that the packet throughput can be improved by at least 15% and 

the false positive probability is usually less than 1.7%. The 

demerit of this scheme is that it becomes useless when the 

attacker agrees to forge the fake reply packets. This technique 

published in year 2003 and the simulation is done in NS-2 

simulator. 

 

B. Redundant Route Method and Unique Sequence Number 

Scheme [13] 

         A. Shurman et al. propose two techniques to prevent the 

black hole attack in MANETs. The first technique is to find at 

least two routes from the source to the destination node. The 

working is as follow. Firstlythe source node sends a ping packet 

(a RREQ packet) to the destination. The receiver node with the 

route tothe destination will reply to this RREQ packet and then 

the acknowledge examination is started at sourcenode. Then the 

sender node will buffer the RREP packet sent by different nodes 

until there are at leastthree received RREP packets and after 

identifying a safe route it transmit the buffered packets. 

Itrepresents that there are at least two routing paths existing at 

the same time. After that, the source nodeidentifies the safe route 

by counting the number of hops or nodes and thus prevents black 

hole attacks. Inthe second technique, unique sequence number is 

used. The sequence value is aggregated; hence it‘s ever higher 

than the current sequence number. In this technique, two values 

are recorded in two additional tables. These two values are last-

packet-sequence numbers which is used identify the last packet 

sent to every node and the second one is for the last packet 

received. Whenever a packet are transmitted or received, these 

two table values are updated automatically. Using these two table 

values, the sender can analyze whether there is malicious nodes 

in network or not. Simulation result shows that these techniques 

have less numbers of RREQ and RREP when compared to 

existing AODV. Second technique is considered to be good 

compared to first technique because of the sequence number 

which is included to every packet contained in the original 

routing protocol. These both techniques fail to detect cooperative 

black hole attacks.  As a simulator tool NS-2 used. 

 

C.  Time-based Threshold Detection Scheme [14] 

         Tamilselvan L. et al. proposed a solution based on an 

enhancement of the original AODV routing protocol. The major 

concept is setting timer for collecting the other request from 

other nodes after receiving the first request. It stores the packet‘s 

sequence number and the received time in a table named Collect 

Route Reply Table (CRRT). The route validity is checked based 

on the arrival time of the first request and the threshold value. 

The simulation shows that a higher packet delivery ratio is 

obtained with only minimal delay and overhead. But end-to-end 

delay might be raised visibly when the malicious node is away 

from the source node. Simulation is done in GloMoSim. 

 

D. Random Two-hop ACK and Bayesian Detection Scheme [15] 
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         Djenouri D et al. proposed a solution in to monitor, detect 

and remove the black hole attack in MANETs. In the monitor 

phase, an efficient technique of random two-hop ACK is 

used.Regarding the judgment issue, a Bayesian approachfor node 

accusation is used that enables noderedemption before judgment. 

The aim of thisapproach is to consider and avoid false 

accusationattacks vulnerability, as well as decreasing 

falsepositives that might be caused by channel conditionsand 

nodes mobility. This solution deals with all kindsof packet 

droppers, including as well selfish asmalicious nodes launching a 

black hole attack. It alsodeals with any Byzantine attack 

involving packetdropping in any of its steps. This solution 

detects theattacker when it drops packets. The simulationresults 

show that the random two-hop ACK is asefficient as the ordinary 

two-hop ACK in high true and low false detection, while hugely 

reducing the overhead. The solution utilizes cooperatively 

witness-based verification nevertheless, it‘s does not to avoid 

collaborate black hole attack for the judgment phase is only 

running on local side. It might be failed if there are multiple 

malicious nodes. Simulation is done with GloMoSim simulator. 

 

E.  DRI Table and Cross Checking Scheme [16,17] 

         HesiriWeerasinghe et al. proposed an algorithm to identify 

Collaborative Black Hole Attack. In this the AODV routing 

protocol is slightly modified by adding an additional table i.e. 

Data Routing Information (DRI) table and cross checking using 

Further Request (FREQ) and Further Reply (FREP). If the source 

node (SN) does not have the route entry to the destination, it will 

broadcast a RREQ (Route Request) message to discover a secure 

route to the destination node same as in the AODV. Any node 

received this RREQ either replies for the request or again 

broadcasts it to the network depending on the availability of fresh 

route to the destination. If the destination replies, all intermediate 

nodes update or insert routing entry for that destination since we 

always trust destination. Source node also trusts on destination 

node and will start to send data along the path that reply comes 

back. Also source node will update the DRI table with all 

intermediate nodes between source and the destination. The 

Simulation is done in QualNet simulator. The algorithm is 

compared with the original AODV in terms of throughput, packet 

loss rate, end-to-end delay and control packet overhead. 

Simulation results show that the original AODV is affected by 

cooperative black holes and it presents good performance in 

terms of throughput and minimum packet loss percentage 

compared to other solutions. 

 

IV. PROPOSED WORK 

         We proposed a solution that is an enhancement of the basic 

AODV routing protocol, which will be able to avoid threads of 

black holes. To reduce the probability it is proposed to wait and 

check the replies from all the neighboring nodes to find a safe 

route. According to this proposed solution the requesting node 

without sending the DATA packets to the reply node at once, it 

has to wait till other replies with next hop details from the other 

neighboring nodes. After receiving the first request it sets timer 

in the ‗TimerExpiredTable‘, for collecting the further requests 

from different nodes. It will store the ‗sequence number‘, and the 

time at which the packet arrives, in a ‗Collect Route Reply 

Table‘ (CRRT). The time for which every node will wait is 

proportional to its distance from the source. It calculates the 

‗timeout‘ value based on arriving time of the first route request. 

According to SAODV wait and check the replies from all the 

neighboring nodes to find a safe route to reduce the probability 

of Black Hole Attack [18] [19].  

         After the timeout value, it first checks in CRRT whether 

there is any repeated next hop node. If any repeated next hop 

node is present in the reply paths it assumes the paths are correct 

or the chance of malicious paths is limited. 

 
 

         In the above figure 3, S wants to transmit to D. So it first 

transmits the route request to all the neighboring nodes. Here 

node 1, node M and node 2 receive this request. The malicious 

node M has no intention to transmit the DATA packets to the 

destination node D but it wants to intercept/collect the DATA 

from the source node S. So it immediately replies to the request 

as (M – 4). Instead of transmitting the DATA packets 

immediately through M, S has to wait for the reply from the 

other nodes. After some time it will receive the reply from node 

1 as (1 – 3), and node 2 as (2 – 3). According to this proposed 

solution it first check the path that contains repeated next hop 

node to the destination. If there is no repeated node select 

random path and transmits the data through that path. The 

routing table from S to D is given in table 1. 

 

 
 

V. SCOPE OF THIS WORK  

         The scope of this study may be useful to understand the 

attack culture in MANET in terms of black hole attack and its 

countermeasures. Our solution to the problem of occurrence of 

attacks in any MANET scenario can be differ respect to the type 

of packet routing and breach in security. To develop trust across 

inter domain nodes is also a big challenge to overcome the 

possibility and effects of attacks. So the scope of this review can 

be a milestone in front of researchers and beginners to 

understand the challenge. However the simulation can describe 

actuality of attack culture in deep. NS-2, GloMoSim (Global 
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Mobile Simulator), and Qualnet simulator can be use to simulate 

the scenario quite clear.  

 

VI. CONCLUSION AND FUTURE WORK 

         The efforts are continuous in terms of routing security, 

through network worm mitigation. We endeavor our work 

towards determination of network worms while considering 

black hole attack. We included the best known secure protocols 

for mobile ad hoc networks. In this work the challenges in 

routing security and related issues are discussed. However there 

is no such standard exist to procure the MANET hierarchy 

properly. The resources are poor and infrastructure less network 

is taken into consideration to understand all possibility of attacks 

feasible solution against the black hole attack in MANET is 

proposed. This work schematized the elimination of occurrence 

of black hole attack and its relevance in breach of security. 
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    Abstract- There is an increasing awareness of the growing 

influence of organized entities involved in today‘s Internet 

attacks. However, there is no easy way to discriminate between 

the observed malicious activities of script kiddies and 

professional organizations, for example. For some time the 

project has collected data on a worldwide scale amenable to such 

analysis. Previous publications have highlighted the usefulness of 

so called attack clusters to provide some insight into the different 

tools used to attack Internet sites. In this paper, we introduce a 

new notion, namely cliques of clusters, as an automated 

knowledge discovery method. Clusters provide analysts with 

some refined information about how, and potentially by whom, 

attack tools are used. We provide some examples of the kind of 

information that they can provide. Our approach to the network 

attack pattern discovery problem is sketched in this section, and 

then presented in further detail in the later sections. It is assumed 

that on any target system, a packet sniffer tool captures all the 

raw network packets, and the TCP/UDP headers and other 

relevant information from the data payloads are recorded in a log 

file stored locally. 

 

    Index Terms- Network Security, Attack Patterns, Feedback 

Mechanism 

 

I. INTRODUCTION 

he Scenario we consider in this paper is the investigation that 

follows the occurrence of disruptive or suspected network 

attacks on one or more connected systems. It is well-known that 

network attacks typically do not occur in isolation: the activities 

that cause damage or detection are not stand-alone, because these 

attacks are impossible to carry out without some detailed 

required information of the target systems; therefore, they are 

always, by necessity, preceded by a few stages of exploratory 

probing by the attackers in order to obtain as much information 

as possible on the target system and thereby find vulnerabilities. 

        Consider the following simple scenario. A potential attacker 

A is trying to target an organization with a block of IP addresses. 

First, A will gather sufficient information to find vulnerabilities, 

by doing a ping sweep of the organization‘s network followed by 

port scans. A ping sweep of the IP address block is simply 

probing each IP address to see which systems are alive. Then a 

port scan can be carried out on each live system, which involves 

connecting to a large range of port numbers to find TCP and 

UDP ports that are listening and the corresponding services they 

are used for. Suppose A is able to determine that one of the IP 

addresses X runs a flavor of UNIX and has a Database (TTDB) 

server owned by root listening at port 32775, which is a remote 

procedure call (RPC) service that has a known vulnerability. 

Now A can simply execute a buffer overflow attack on port 

32775 to get this program to execute and display it back on A‘s 

screen, which means A has gained root access to the system X. 

The awareness of the attack usually occurs when A is doing 

something damaging as the root, and this is the occurrence that 

gets investigated afterwards.  Investigation into these visible 

breaches of security (occurrences of malicious attacks or 

attempts) is essential, so that there is more information learned 

than simply that the systems crashed or the network went down. 

For instance, in the above imaginary scenario, X could be used 

by A as an entry point into the entire organization‘s network, and 

after the unknown compromise of X, A proceeded to bring down 

the entire network. If no investigation is conducted afterwards, it 

would not have been known that X was the vulnerable point. It is 

critical to gather this sort of evidence. The sequence of network 

events leading up to the final breach as well as any others that 

cooperate with or contribute to these attack activities should be 

discovered. The information obtained is useful beyond the 

current investigation it can be archived and used to prevent 

similar future intrusions, and it can also be used to identify 

previously unknown security weaknesses in the system. It is 

becoming increasingly important to the IT industry and 

organizations at large to preserve and use network traffic as a 

form of digital evidence. Finally, our focus is on the digital 

forensic task of discovering attack patterns, rather than a real-

time monitoring system that analyzes live network traffic data 

and triggers alerts. Efficiency is crucial for real-time monitoring 

systems; in contrast, our work is mainly concerned with the 

accuracy of attack pattern discovery. 

 

II. PREVIOUS WORK 

        Effective network security administration depends to a great 

extent on having accurate, concise, high-quality information 

about malicious activity in one‘s network. However, attaining 

good information has become increasingly difficult because the 

profile of malicious traffic evolves quickly and varies widely 

from network to network, and because security analysts must 

discern the presence of new threats potentially hidden in an 

immense volume of ―background radiation‖. In addition, much of 

the information available to security analysts from sources such 

as intrusion detection systems comes in the form of pinpoint 

descriptions of low-level activities, such as ―source A launched 

attack CVE-XXX against destination B‖. Standard best practices 

rarely include automatically acting on such information due to 

the prevalence of false and redundant alarms. In addition, the 

T 
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information often lacks sufficient breadth for forensic or root 

cause analysis. 

        The long-term objective of our work is to elevate the quality 

and timeliness of information provided to network security 

analysts. We appeal to the notion of network situational 

awareness as a means for defining information quality. 

Situational awareness is a military term referring to ―the degree 

of consistency between one‘s perception of their situation and the 

reality‖ or to having ―an accurate set of information about one‘s 

environment scaled to specific level of interest‖. We envision 

Network Situational Awareness (NetSA) as analysts with 

accurate, terse summaries of attack traffic, organized to highlight 

the most prominent facets. NetSA should also supplement these 

reports with drill-down analysis to facilitate countermeasure 

deployment and forensic study. For example, a NetSA 

environment should enable an analyst to quickly assess high-

level information such as the cause of an attack (e.g., a new 

worm, a botnet, or a misconfiguration), whether the attacker 

specifically targeted the victim network, and if this attacker 

matches one seen in the past.  

 

III. PROPOSED SYSTEM 

a. Initial Suspicion Score 

        In this module given a sequence of events, and given an 

attack definition, it is easy to partition E into groups each of 

which has the same ID and select only those events that satisfy 

the where condition. So without loss of generality, we assume for 

now that all events in E have the same ID and satisfy the where 

condition. We can compute the likelihood of E constituting an 

instance of attack type a using its aggregation and objective 

function; this is the initial suspicion score for E. To do this, we 

express the objective function ω as a probability distribution. The 

specific probability distribution chosen depends on the types of 

objective functions and the fields involved. When the objective 

function is to maximize the count of some field in the network 

events, we use a Gaussian distribution to express it. The time-

span of a set of events is divided into a sequence of small 

subintervals, such that in each subinterval at most one event 

occurs which either does not increase or increases by one the 

count of the field of interest.   

 

 
Fig.1 Attack definitions 

 
Fig. 2 Initial suspicion scores 

 

b. Iterative Attack Pattern Discovery 

        In this module we discover bubbles with high suspicion 

values. Attack bubble is defined as a collection of network events 

originating from a common source that represents a likely attack. 

Once some bubbles of high suspicion have been identified, an 

iterative feedback mechanism allows the algorithm to iteratively 

search for more hidden but related attack bubbles, thus allowing 

the reconstruction of the complete attack sequence in its entirety. 

This module maintains a dynamic table susp feedback of 

feedback suspicion scores between 0 and 1 for each combination 

of ID, and attack type, a. Each bubble represents a potential 

attack, with the suspicion score being the degree of belief. So, a 

low suspicion score implies that the bubble x is probably not an 

attack, whereas a high suspicion score implies that the bubble is 

strongly believed to be an attack. The events associated with a 

bubble are the evidence that supports the belief of attack.  

 

c. Generating Candidate Bubbles 

        After Every candidate bubble consists of one or more events 

that are usually close in time, and can be thought of as events that 

form a coherent unit that corresponds to some single activity. For 

example, an event that logs a remote procedure call (RPC) to an 

RPC service running on the target system is a candidate bubble, 

or several events that record a series of remote login attempts 

from the same source IP constitutes a candidate bubble. Because 

the log is comprised of network packet-level entries, with each 

entry corresponding to a single TCP or UDP packet, this initial 

step of generating candidate bubbles is necessary for delineating 

events related to the same unit of activity from the raw log. A 

candidate bubble defines some coherent set of events that could 

potentially match an attack definition, even if the probability is 

remote. 

 
Fig.3 Candidate bubbles 
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d. Filtering and Propagate Suspicion 

        The set of candidate bubbles delineate units of coherent 

network activities that have an extremely wide range of 

suspicion, even those that are only tenuously probable to be 

attack activities are included. Every candidate bubble also has an 

associated suspicion score, which is updated at each iteration of 

the attack pattern discovery algorithm and represents the current 

suspicion that this candidate bubble is part of the attack pattern. 

The procedure for updating the current suspicion score of the 

candidates is discussed in detail later. At each iteration, we 

classify the candidate bubbles according to their suspicion scores 

into two classes, filtering the suspicious bubbles from rest. To do 

so, we apply the 2-means clustering algorithm to the set of 

candidate bubbles and return the top cluster as the bubbles. 

Given a set of bubbles, B, we wish to use the attack graph to 

infer other likely types of attacks that may not have been 

detected in B. This information will be the feedback to the next 

iteration of bubble generation. The suspicion is propagated from 

the set of bubbles B to a subset of the nodes of the attack graph 

G, and then further propagated throughout to the rest of G.  

 

 
Fig.4 Attack nodes. 

 

IV. RESULTS 

        The concept of this paper is implemented and different 

results are shown below, The proposed paper is implemented in 

Java technology on a Pentium-IV PC with 20 GB hard-disk and 

256 MB RAM with apache web server. The propose paper‘s 

concepts shows efficient results and has been efficiently tested 

on different Datasets. The Fig 1, Fig 2, and Fig 3 shows the real 

time results compared.   

 

 
 

Fig. 5 Proposed system performing of attacks at different 

time. 

 

 
 

Fig. 6 Proposed system different types of attacks 

 

 
 

Fig. 7 Proposed Systems different sources of Attacks 

 

V. CONCLUSIONS 

        In this paper, we have identified the problem of discovering 

the context of network events related to a security breach, by 

mining the logs of network traffic data. We proposed an iterative 

algorithm that uses a feedback mechanism to propagate 

likelihoods of attack events or suspicion scores to the next 

iteration, thereby increasingly refining the search for events or 
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attacks related to the ones already found. Our simulations verify 

the accuracy of the algorithm in discovering the attack patterns.  
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    Abstract- The study was designed to investigate the 

Relationship between Branding Dimensions and Brand Rating. 

The study covers the population includes 325 consumers from 

Tamil nadu, who are all using branded milk. The questionnaires 

were given to 500 consumers who are all using branded milk. 

Out of 500 consumers contacted, 325 questionnaires were 

received with required coverage and details. The participants 

completed the two sets of self-reported questionnaires, including 

Background characteristics and variables chosen for this study in 

order to measure the influence of branded milk are the Salience, 

performance, Imagery, Judgment, Feelings and Resonance. The 

collected data were computed and analyzed using multiple 

regressions. The findings of the study were generalized as 

follows: Statistically significant differences were found in Brand 

rating by the different brand dimensions like Salience, 

Performance, Imagery, feelings and Resonance. In the end of the 

study implications and conclusion were provided. 

 

 

    Index Terms- brand, commodities, influence 

 

I. INTRODUCTION 

arketers develop their products into brands which help to 

create a unique identification in the minds of the target 

customers groups. Brands help customers to distinguish between 

product offerings that are capable of satisfying specific customer 

wants. A Brand is a name, term, sign, symbol, design or a 

combination of these. By developing distinctive identity for a 

product, branding permits customers to develop association by 

judicious brand positioning. Branding affects consumer 

perceptions and buying behaviour as they look for the best match 

between consumer personality and brand personality.Pradip 

Kumar (2010). Branding distinguishes a company, its products 

services or ideas from that of its competitors and creates a lasting 

impression on the customer‘s mind.Chaitanya Prasad (2009). 

According to Jack Trout, a leading Marketing strategist, people 

want to express themselves through brand. Brands express a 

person‘s personality and people he or she likes to be associated 

with. This creates a demand for a particular brand .Although 

mere product cannot be sold easily; brands can convince 

customers for a particular product and can create loyal customers 

 

II. BRAND AND COMMODITIES 

         When consumers do not perceive any differentiation 

between competitive offerings, we call them commodities. Here 

one product offering is just like another in a particular product 

category. Generally food items such as milk and vegetables or 

raw materials like iron ore or bauxite come to the mind. Maybe, 

there are quality differences, but when specifications are given, 

one milk bottle is just like another milk bottle. Commodities are 

bought on the basis of price or availability. They are not 

purchased on the basis of the manufacturer‘s name, or the brand 

name. Petrol is sold as a commodity based on price and some 

promotions like mileage points to ensure repeat purchases. A 

commodity can be converted into a brand .This starts with value 

additions like packaging and promotion. Brand and commodities 

are distinguished on the basis of added values. A brand 

represents more than the summation of its components. It has 

some additional attributes for the buyer, which may be either real 

or perceived. Mostly these added values are emotional values. A 

product acquires these values by a particular mix-marketing mix 

of product, price promotion and place. A particular mix helps in 

developing a position of the product in the mind of the customer, 

chunawalla (2008).Aaker (1996) Brand identity consists of 

twelve dimensions. These brand dimensions could be organized 

around four perspectives. Brand as product, Organization, 

Person, symbol. 

           The ―Brand as a product‖ perspective essentially focuses 

on what all products related associations would be created. 

Spelling out the identity from a product perceptive implies 

attending to product related aspects such as product attributes, 

quality, uses, and users‘ etc.A brand in the marketplace is more 

than a plain product .Its origin, the company or the organization 

that markets it could be intentionally designed in, as important to 

its identity structure. A brand may directly borrow its 

manufactures associations. The Organization association can 

provide competitive advantage to a brand, especially in current 

parity marketing situations. Two or more companies may not 

share the same strategic thinking and focus.   i.e. Organisation 

attributes (eg, innovation, consumer concern, trustworthiness).A 

customer‘s relationship with a brand may be based on its 

perceived or conceived anthrop morphological (human-like) 

traits. Brands could be humanized …and they quite often are. A 

lot of stress is laid on creating an appealing brand personality. A 

brand could be infused with human characteristics. The brand as 

a ―Person Perceptive‖ would imply spelling out brand identity in 

terms of all the human associations intended to be created for the 

brand .By employing well designed brand building programmes 

and efforts, a desired brand personality could be created. The 

important personality drivers include images  Portrayed in 

communication, sponsorship of events,symbols,design ,music, 

product attributes, brand ambassadors,etc ie.,Personality 

(e.g.,genuine,energetic,rugged),Brand-Customer 

M 
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relationships(eg.,friend,advisor). A Symbol is a sign that stands 

for something. The brand is often based on a ―symbol 

identity‖perceptive.Anything which represents the brand could 

be a symbol. Symbols are particularly important for their ability 

to gain recognition and recall. Sometimes, symbols are made an 

integral part of brand identity because of their role in achieving 

cohesion and synchronization in brand building. Accordingly, a 

symbol would specify the direction where efforts need to be 

focused. A brand may have three types of symbols: Visual 

image, Metaphor and heritage of the brand. Here we are planning 

to study the influence of branded product in Indian Retail 

Markets 

 

III. REVIEW OF LITERATURE 

            Edward Nash (2000) Direct Marketing is not only a 

technology, it is a process it not only seeks to make a sale, and it 

builds profitable customer relationship. In doing this any medium 

may be used not only direct mail, but newspaper, magazines, 

matchbook covers. Brian Beattie (2002) Arla foods is 

embarking on its first data capture campaign in a bid to create a 

marketing database for milk brand craven dale purfiltre.The 

company which launched its first TV ad and last year with BMP 

DDB, is collecting e-mail addresses for the first time on the back 

of a 4.5 million door-drop campaign .The targeted people is from 

four places all data will be captured and loaded on to a marketing 

database. The move comes as Arla foods aims to identify 

different milk drinkers in different areas and tailor relevant 

pieces of communication to its specific audiences .The initiative 

is being tied to point-of –sales and in –store activity and aims to 

increase awareness of its unique bacteria removal system. The 

below-the –line support is an integral part of our launch 

campaign .we are combining strategic knowledge of the market 

and its consumers to deliver an impactful targeted campaign 

Simmons & Mike (2009) this article reports on the advantage of 

the point of sale (pos) programs to retailers in the US. The 

programs offer several best practices that work well for 

processors such as getting to know one another simplifying the 

process and getting the sales team involved Meanwhile, the 

company develops a toolkit for research and development in 

retail .Milk promotion to reach out to your retail accounts there is 

no better place to attract customers than the point of sale and 

retailers know that decisions are often made in the store testing is 

believing and sampling can also be a great way to enhance any 

promotion and highlight brand in store . Cal Crandall (1986) the 

article presents marketing news briefs. The California milk 

advisory Board has launched a market test for vital 15, high 

calcium low fat milk for women aged 25-54. Donnelly marketing 

has introduced dollars direct a promotion that uses a discount 

purchase check that can be used as a consumer store coupon and 

as a check by the retailer. He said the promotion technique is 

used to stimulate retail movement of high-ticket items with in a 

limited time period .the coupon is mailed to homes identified 

through Donnelley‘s database of 77 million U.S households. 

Beck & Robert L (1974) Private label brands of milk have 

influenced advertising and promotion policies, shifted the point 

of advertising .The study showed that processors allow retailers 

an advertising and promotion discount of 1.5 to 3 percent on all 

private labels the advertising of processor brands centre‘s around 

the quality and nutritional attributes of that brand private label 

advertising usually focus on price This the type of advertising 

has shifted from traditional ―Madison Avenue‖ approach of 

extolling the virtues of the brand itself to information regarding 

price The latter can be beneficial to consumers .Tetra pak 

(2004) Furry film star Garfield has made an appearance on tetra 

top cartons to promote more milk drinking ,Robert Wiseman 

Dairies linked a competition to the launch of Garfield the Movie 

making full use of the graphic capability of the tetra top carton to 

communicate the promotion on –pack The 1 liter and 250 ml 

packs provided the space to give the competition details as well 

as portraying Garfield in all his glory collecting six caps from 

RWD‘s cartons gave entrants the chance to win the first prize of 

a family holiday in Orlando and other prizes with a Garfield 

theme. 

 

IV. RESEARCH METHODOLOGY 

 

Objectives of the study 

            To study the relationship between Branding dimensions 

and brand rating. 

 

Hypotheses 

            Following are the test Hypothesis proposed for the 

research study.  These hypotheses will help us to understand the 

retail milk brand. 

H1: Brand rating is influenced by the different dimensions of 

milk brand. 

      The sub hypotheses were: 

H1a: Salience is influencing Brand rating 

H1b: Performance is influencing Brand rating 

H1c: Imagery is influencing brand rating 

H1d: Judgment is influencing Brand rating 

H1e: Feelings is influencing Brand rating 

 H1f: Resonance is influencing Brand rating 

 

Respondent sample 

            The questionnaires were given to 500 consumers who are 

all using branded milk Respondents of the samples where above 

18 years using branded milk only. Out of 500 consumers 

contacted, 325 questionnaires were received with required 

coverage and details. 

 

Instrumentation 

            The instruments of this study involved two parts: the first 

section of the instrument consisted of forced-choice questions 

about demographic characteristics: gender, marital status, age, 

occupation, monthly income level. The second section variables 

chosen for this study in order to measure the influence of 

branded milk in Indian Retail Markets are taken from branding 

milk dimension contains of 60 items and characterized into six 

sub scales : (a) Salience (items 1 to 7), (b) Performance(items 8 

to 13), (c) Imagery (items 14 to 18) ,(d) Judgment (items 19 to 

36), (e) Feelings (items 37 to 42), (f) Resonance (items 43 to 

60).The milk branding dimension  60 items are evaluated on a 

five-point Likert scale ranging from 1 to 5 ,using the anchors 

―5=stronglyagree,4=agree,3=Neutral,2=Disagree ,1= Strongly 

disagree‖ 
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Data analysis 

            The Statistical Package for the Social Science (SPSS) for 

Microsoft Windows 17.0 was used to complete the analysis of 

the collected data. Multiple regressions are used to determine 

whether any significant relationships exist among respondents. In 

addition, the .05 level of statistical significance was set at all 

statistical tests in the present study. 

 

Result of Data analysis 

            1. To analyze the relationship between branding 

dimensions and brand rating.  

            Regression analysis will be used to test hypotheses 

formulated for this study. Six variables (Salience, Performance, 

Imagery, Judgment, Feelings and Resonance) were entered. 

Multiple regressions will determine the significant relationship 

between dependent and independent variables, the direction of 

the relationship, the degree of the relationship and strength of the 

relationship (Sekaran, 2006). Multiple regression are most 

sophisticated extension of correlation and are used to explore the 

predict ability of a set of independent variables on dependent 

variable (Pallant, 2001). The data was edited to detect errors and 

certify that data quality standard is achieved. Proportions were 

the summary measured used to describe the dependent and 

independent variable. 

―Milk Branding‖ is influenced by Salience, Performance, 

Imagery, Judgment, Feelings and Resonance. Hence, regression 

equation can formed as, 

Y = X1β1+X2β2+X3β3+X4β4+X5β5+X6β6+C  

It can be redrafted as, 

       Branding = Salienceβ1+Performanceβ2 + Imageryβ3 + 

Judgmentβ4 + Feelingsβ5 +     Resonanceβ6 + C 

            To test the above model we performed multiple 

regressions in SPSS. For the analysis we have taken brand rating 

as dependent factor and factors like Salience, Performance, 

Imagery, Judgment, Feelings and Resonance are independent 

factors. Milk Branding is measured in a ten point scale and all 

other independent factors and their factor scores obtained in 

factor analysis is taken for the study. By analysing we got the 

following tables. 

  

Table 1: Model Summary 

 

Model R 
R 

Square 

Adjusted 

R Square 

Std. Error 

of the 

Estimate 

1 .799
a
 .638 .631 .787 

 

a. Predictors: (constant), Factor score of Resonance, Factor 

score of feelings, Factor score of Judgment, factor score of 

Imagery, factor score of Performance, factor score of Salience. 

 

            From the above table the R square value is .638 and 

adjusted R square value is .631 and this tells us that our model 

account for 63.8% of variance in the influence of Milk brand 

study. This is the clear indication that this model is a  good 

model . 

 

 

Table 1.1 : ANOVA 

 

Model 
Sum of 

Squares 
Df 

Mean 

Square 
F Sig. 

Regression     347.806 6 57.968 93.478 .000
a
 

Residual 197.197 318 .620   

Total 545.003 324    

 

a. Predictors: (constant), Factor score of Resonance, 

Factor score of Feelings, Factor score of Judgment, 

factor score of Imagery, factor score of Performance, 

factor score of Salience. 

 

b. Dependent Variable: Brand Rating of Milk Branding 

 

            From the above ANOVA table it is inferred that the F 

value is 93.478 and the significance is .000. As the significance 

is less than .05. It clearly reveals the fact that the model which 

we have taken for study is statistically significant. 

 

Table 1.3: Coefficients 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
T Sig 

B 
Std. 

Error 
Beta 

1 (Constant) 

   Factor 

score of 

Salience 

   Factor 

score of 

Performance 

   Factor 

score of 

Imagery 

   Factor 

score of 

Judgment 

   Factor 

score of 

Feelings 

   Factor 

Score of 

Resonance 

.947 

.235 

.290 

.187 

.366 

.285 

.268 

.274 

.074 

.066 

.063 

.093 

.087 

.120 

 

.142 

.202 

.127 

.213 

.185 

.127 

3.455 

3.201 

4.418 

2.971 

3.921 

3.288 

2.241 

.001 

.002 

.000 

.003 

.000 

.001 

.026 

 

a. Dependent Variable : Brand Rating of Milk Branding 

It can be represented schematically 
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        The above standardised beta coefficient table give a 

measure of contribution of each variable to the model. T value of 

salience is 3.201 and significance is .001 and the probability is 

less than .05. Thus, salience is influencing in prediction of 

overall brand rating of the Milk branding. T value of 

Performance is 4.418 and significance is .00 and the probability 

is less than .05. Hence, Performance is influencing in prediction 

of overall brand rating of the Milk branding. T value of Imagery 

is 2.971 and significance is .003 and the probability is less than 

.05. Imagery is influencing in prediction of overall brand rating 

of the Milk branding. T value of Judgment is 3.921 with 

significance of .00 and the probability is less than .05. Hence, 

Judgment is influencing in prediction of overall brand rating of 

the Milk branding. T value of Feelings is 3.288 and significance 

is .001 and the probability is less than .05. Hence, feeling is 

influencing in prediction of overall brand rating of Milk 

branding. T value of Resonance is 2.241 and significance is .026 

and the probability is less than .05. Hence, Resonance is 

influencing in prediction of overall brand rating of Milk 

branding. 

            Finally, the overall model is significant, and the 

implications represent that branding dimensions  

Salience, Performance, Imagery, Judgment, Feelings and 

Resonance influence brand rating. 

 

V. CONCLUSIONS 

       This research provides a clear insight into and a particular 

finding on relationship between Branding dimension (Salience, 

performance, Imagery, Judgment, feelings and Resonance) and  

Brand rating. From this we know that customers are more aware 

about branded milk and they are Satisfied in using their brands 

they can easily get branded milk any time anywhere, they are 

loyal towards their brand. 
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    Abstract- A mobile ad hoc network (MANET) is a network 

consisting of a set of wireless mobile nodes that communicate 

with each other without centralized control or established 

infrastructure. Every node in MANET moves arbitrarily making 

the multi-hop network topology to change randomly at 

unpredictable times. There are several familiar routing protocols 

like DSDV, AODV, DSR, and OLSR which have been proposed 

for providing communication among all the nodes in the 

network. This paper presents Qualitative and Quantitative 

Analysis of Reactive and Proactive Routing Protocol 

Performance Evaluation in Mobile Ad Hoc Network for 

protocols such as OLSR, DSDV, AODV and DSR based on 

metrics such as security, multicasting, Packet delivery ratio and 

average end-to-end delay, Routing load by using the NS-2 

simulator. The results shows that there is no routing protocol in 

the current stage without modifications that can provide efficient 

routing to any size of network, regardless of the number of nodes 

and the network load and mobility. AODV shows better 

performance than DSDV, OLSR, and DSR. 

 

    Index Terms- AODV, OLSR, DSDV, DSR, Routing 

protocols, NS-2. 

 

I. INTRODUCTION 

mobile ad hoc network (MANET) is a network comprising 

wireless mobile nodes (MNs) that communicate with each 

other without centralized control or established infrastructure [1]. 

One of the distinctive features of MANET is, each node must be 

able to act as a router to find out the optimal path to forward a 

packet. As nodes may be mobile, entering and leaving the 

network, the topology of the network will change continuously. 

MANETs provide an emerging technology for civilian and 

military applications. Since the medium of the communication is 

wireless, only limited bandwidth is available. Another important 

constraint is energy due to the mobility of the nodes in nature. 

Routing protocols are divided into two categories: Proactive and 

Reactive. Proactive routing protocols are table-driven protocols 

and they always maintain current up-to-date routing information 

by sending control messages periodically between the hosts 

which update their routing tables. The proactive routing 

protocols use link-state routing algorithms which frequently 

flood the link information about its neighbors [2.] Reactive or 

on-demand routing protocols create routes when they are needed 

by the source host and these routes are maintained while they are 

needed. Such protocols use distance-vector routing algorithms 

[3]. 

        This paper provides an analysis and performance evaluation 

of reactive and proactive routing protocols that may be suitable 

for high speed wireless communications. The evaluation is 

conducted in two phases. In the first phase, comparison of the 

protocols based on qualitative metrics is done to locate those that 

may fit the evaluation criteria. In the second phase,   evaluation 

of the selected protocols is done from the first phase based on 

quantitative metrics in a mobility scenario. Therefore, the  

objectives are:  i) to compare them and select those protocols 

based on qualitative metrics that most satisfy the IETF design 

considerations; ii) to evaluate the selected protocols through 

extensive simulations under the same network parameters and 

mobility scenario. The rest of this paper is organized as follows. 

The next section provides an overview of the related work in the 

area of evaluation of routing protocols for wireless ad hoc 

networks. Routing protocols for MANET are discussed in 

Section 3.The protocols under considerations are discussed in 

section 4. In Section 5, the performance metrics is described 

under which evaluation has been done. In Section 6,  four routing 

protocols based on qualitative metrics are evaluated. Results 

from extensive ns-2 simulations based on quantitative metrics are 

presented in Section 7. Section 8 concludes this paper. 

 

II. RELATED WORK 

        A number of routing protocols have been proposed and 

implemented for MANETs in order to enhance the bandwidth 

utilization, higher throughputs, lesser overheads per packet, 

minimum consumption of energy and others. All these protocols 

have their own advantages and disadvantages under certain 

circumstances. MANET Routing Protocols possess two 

properties such as Qualitative properties (distributed operation, 

loop freedom, demand based routing & security) and 

Quantitative properties (end-to-end throughput, delay, route 

discovery time, memory byte requirement & network recovery 

time). Obviously, most of the routing protocols are qualitatively 

enabled. A lot of simulation studies were carried out in the paper 

[4] to review the quantitative properties of routing protocols. 

Performance comparison of AODV and DSR routing protocols in 

a constrained situation is done in [5]. The authors claim that the 

AODV outperforms DSR in normal situation but in the 

constrained situation DSR out performs AODV, where the 

degradation is as severe as 30% in AODV whereas DSR 

degrades marginally as 10%. 

A  



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               314 

ISSN 2250-3153  

www.ijsrp.org 

        Perkins et all [6] show the performance of two on demand 

routing protocols namely DSR and AODV. Though both AODV 

and DSR use on demand route discovery, they have different 

routing mechanics. The authors observe that for application 

oriented metrics such as delay, throughput DSR outperforms 

AODV when the numbers of nodes are smaller. AODV 

outperforms DSR when the number of nodes is very large. The 

authors do show that DSR consistently generate less routing load 

than AODV. 

        Ahmed and Alam [7] compare three routing protocols 

(DSR, AODV, and TORA) through simulations conducted with a 

discrete-event simulator (OPNET Modeler 10.5 

version).Simulation results indicate that under specific 

simulation parameters TORA presents a higher performance than 

AODV and DSR. 

        In Kumar et al. [8], a comparison of the performance of two 

prominent on-demand reactive routing protocols for MANET 

(DSR and AODV) is presented, along with the traditional 

proactive DSDV protocol. 

        In Divecha et al. [9] the effects of various mobility models 

on the performance of DSR and AODV are studied. For 

experimental purposes, four mobility scenarios are presented: 

Random Waypoint, Group Mobility, Freeway and Manhattan 

models. Performance comparison has also been conducted across 

varying node densities and number of hops. The experimental 

results illustrate that the performance of routing protocols varies 

across different mobility models, node densities and length of 

data paths. 

        In Rahman and Zukarnain [10] the performance comparison 

between three routing protocols, namely AODV, DSDV and an 

improvement of DSDV, is presented. The authors use three 

network metrics, namely packet delivery ration, end-to-end 

delay, and routing overhead. 

        In [11] four different routing protocols like AODV, TORA, 

DSDV and DSR are compared. It is shown through simulation 

results that DSR generates less routing load than AODV. AODV 

suffers from end to end delay while TORA has very high routing 

overhead. The better performance of DSR is because it exploits 

caching aggressively and maintains multiple routes to the 

destinations. 

        A comparison of Link State, AODV and DSR protocols for 

two different traffic classes, in a selected environment is done in 

[12].It is claimed that AODV and DSR perform well when the 

network load is moderate and if the traffic load is heavy then 

simple Link State outperforms the reactive protocols . 

 This paper evaluates quantitatively in detail two MANET 

protocols (AODV and OLSR) based on three evaluation 

parameters (network load, network mobility, node density) with 

focus on the Random way point Mobility (RWP) model.   

 

III. MOBILE AD HOC NETWORK ROUTING 

PROTOCOLS 

        There are many ways to classify the MANET routing 

protocols, depending on how the protocols handle the packet to 

deliver from source to destination. But Routing protocols are 

broadly classified into three types such as Proactive, Reactive 

and Hybrid protocols [13]. 

3.1. Proactive routing protocols 

        In this category, every node in the network has one or more 

routes to any possible destination in its routing table at any given 

time. Data received from the upper transport layer are 

immediately transmitted, as at least one route to the destination is 

already in the node‘s routing table. Proactive protocols presents 

low latency but medium to high routing overhead. This is due to  

the nodes periodically exchange control messages and routing 

table information in order to keep up-to-date routes to any active 

node in the network. However, a node, wasting process recourses 

and bandwidth, may never use some of these routes. Proactive 

protocols can better address security vulnerabilities, because of 

the periodic exchange of control messages and routing table 

information. Thus a loss or modification of any route update can 

be overcome by the next scheduled update. In this category, we 

evaluate two proactive protocols, named Optimized Link State 

Routing (OLSR) [14], Destination Sequenced Distance Vector 

(DSDV) [15]. 

 

3.2 Reactive Protocols 

        These types of protocols are also called as On Demand 

Routing Protocols where the routes are   not predefined for 

routing. A Source node calls for the route discovery phase to 

determine a new route whenever a transmission is needed. This 

route discovery mechanism is based on flooding algorithm which 

employs on the technique that a node just broadcasts the packet 

to all of its neighbors and intermediate nodes just forward that 

packet to their neighbors. This is a repetitive technique until it 

reaches the destination. Reactive techniques have smaller routing 

overheads but higher latency. Example Protocols: DSR, AODV 

 

3.3 Hybrid Protocols 

        Hybrid protocols are the combinations of reactive and 

proactive protocols and takes advantages of these two protocols 

and as a result, routes are found quickly in the routing zone. 

Example Protocol: ZRP (Zone Routing Protocol), GPSR (Greedy 

perimeter stateless routing). 

 

IV. DESCRIPTION OF ROUTING PROTOCOLS UNDER 

CONSIDERATION. 

4.1 Ad hoc On Demand Distance Vector Routing Protocol 

        As AODV protocol is a flat routing protocol it does not 

need any central administrative system to handle the routing 

process. AODV tends to reduce the control traffic messages 

overhead at the cost of increased latency in finding new routes. 

The AODV has great advantage in having less overhead over 

simple protocols which need to keep the entire route from the 

source host to the destination host in their messages. The RREQ 

and RREP messages, which are responsible for the route 

discovery, do not increase significantly the overhead from these 

control messages. AODV reacts relatively quickly to the 

topological changes in the network and updating only the hosts 

that may be affected by the change, using the RRER message. 

The Hello messages, which are responsible for the route 

maintenance, are also limited so that they do not create 

unnecessary overhead in the network. The AODV protocol is a 

loop free and avoids the counting to infinity problem, which 

were typical to the classical distance vector routing protocols, by 

the usage of the sequence numbers. [19]. 
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4.2 Dynamic Source Routing (DSR) Protocol 

        The Dynamic Source Routing (DSR) is a reactive unicast 

routing protocol that utilizes source routing algorithm [17]. In 

DSR, each node uses cache technology to maintain route 

information of all the nodes. There are two major phases in DSR 

such as: i) Route discovery ii) Route maintenance. When a 

source node wants to send a packet, it first consults its route 

cache [18]. If the required route is available, the source node 

sends the packet along the path. Otherwise, the source node 

initiates a route discovery process by broadcasting route request 

packets. Receiving a route request packet, a node checks its route 

cache. If the node doesn‘t have routing information for the 

requested destination, it appends its own address to the route 

record field of the route request packet. Then, the request packet 

is forwarded to its neighbors. If the route request packet reaches 

the destination or an intermediate node has routing information 

to the destination, a route reply packet is generated. When the 

route reply packet is generated by the destination, it comprises 

addresses of nodes that have been traversed by the route request 

packet. Otherwise, the route reply packet comprises the addresses 

of nodes the route request packet has traversed concatenated with 

the route in the intermediate node‘s route cache. The advantage 

of this protocol is reduction of route discovery control overheads 

with the use of route cache and the disadvantage is the increasing 

size of packet header with route length due to source routing. 

 

4.3 Optimized Link State Routing Protocol 

        Optimized Link State Protocol (OLSR) [2] is a proactive 

routing protocol, so the routes are always immediately available 

when needed. OLSR is an optimization version of a pure link 

state protocol. So the topological changes cause the flooding of 

the topological information to all available hosts in the network. 

To reduce the possible overhead in the network protocol uses 

Multipoint Relays (MPR). The idea of MPR is to reduce flooding 

of broadcasts by reducing the same broadcast in some regions in 

the network. OLSR uses two kinds of the control messages: 

Hello and Topology Control (TC). Hello messages are used for 

finding the information about the link status and the host‘s 

neighbors. TC messages are used for broadcasting information 

about own advertised neighbors which includes at least the MPR 

Selector list. The proactive characteristic of the protocol provides 

that the protocol has all the routing information to all participated 

hosts in the network. However, as a drawback OLSR protocol 

requires each host periodically to send the updated topology 

information throughout the entire network. This increases the 

protocols bandwidth usage. But the flooding is minimized by the 

MPRs, which are only allowed to forward the topological 

messages. 

 

4.4 Destination-Sequenced Distance-Vector (DSDV) protocol 

        The Table-driven DSDV protocol is a modified version of 

the Distributed Bellman-Ford (DBF) Algorithm that was used 

successfully in many dynamic packet switched networks [15]. 

The Bellman-Ford method provided a means of calculating the 

shortest paths from source to destination nodes, if the metrics 

(distance-vectors) to each link are known. DSDV uses this idea, 

but overcomes DBF‘s tendency to create routing loops by 

including a parameter called Destination-sequence number. In 

DSDV, each node is required to transmit a sequence number, 

which is periodically increased by two and transmitted along 

with any other routing update messages to all neighboring nodes. 

On reception of these update messages, the neighboring nodes 

use the following algorithm to decide whether to ignore the 

update or to make the necessary changes to its routing table: 

        Step 1: Receive the update message. Step 2: Update the 

routing table if any one of the following condition satisfies: 

i) Sn > Sp; ii) Sn=Sp , Hop count is less ,Otherwise, ignore the 

update message. Here, Sn and Sp are the Sequence numbers of 

new message and existing message respectively. When a path 

becomes invalid, due to movement of nodes, the node that 

detected the broken link is required to inform the source, which 

simply erases the old path and searches for a new one for 

sending data. The advantages are latency for route discovery is 

low and loop-free path is guaranteed. The disadvantage is the 

huge volume of control messages. 

 

V. PERFORMANCE EVALUATION METRICS 

        The Internet Engineering Task Force MANET working 

group suggests two different types of metrics for evaluating the 

performance of routing protocols for MANETs in RFC 2501 

[22]. In accordance with RFC 2501, routing protocols should be 

evaluated in terms of both qualitative metrics and quantitative 

metrics. In the phase, the routing protocols are located that may 

be suitable in high speed wireless communications based on 

qualitative metrics. In the second phase, the selected protocols 

are evaluated from the first phase based on quantitative metrics. 

 

5.1. Qualitative metrics 

These metrics include: 

        i) Security: The wireless environments, along with the 

nature of the routing protocols in MANETs, which require each 

node to participate actively in the routing process, introduce 

many security vulnerabilities. Therefore routing protocols should 

efficiently support security mechanisms to address these 

vulnerabilities. 

        ii) Loop freedom: This refers mainly, but not only, to all 

protocols that calculate routing information based on the 

Bellman–Ford algorithm. In a wireless environment with limited 

bandwidth, interference from neighboring nodes‘ transmissions 

and a high probability of packet collisions, it is essential to 

prevent a packet from ‗looping‘ in the network and thus 

consuming both processing time and bandwidth. 

        iii) Sleep mode:  In general, nodes in a MANET use 

batteries for their energy source. The protocol should be able to 

operate, even though some nodes are in ‗sleep mode‘ for short 

periods, without any adverse consequences in the protocol‘s 

performance. 

        iv) Unidirectional link support: Nodes in the wireless 

environment may be able to communicate only through 

unidirectional links. It is preferable that routing protocols are 

able to support both unidirectional and bidirectional links. 

        v) Multicasting: Multicasting support is important especially 

for the transmission of real-time data (for example, multimedia 

data) in many nodes at the same time. 

        vi) On-demand routing behavior:  Owing to bandwidth 

limitations in the wireless network, on-demand, or reactive-
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based, routing minimizes the dissemination of control packets in 

the network, increases the available bandwidth for user data, and 

conserves the energy resources of the mobile nodes. Reactive 

routing protocols introduce a medium to high latency. 

        Therefore, a routing protocol for MANETs should keep a 

balance between latency and routing overhead, energy 

consumption, and node participation in the routing process, and 

should employ security Mechanisms. For high speed wireless 

communications, low latency and high packet delivery ratio are 

more important than low routing overhead. Energy consumption 

is not always a high issue in vehicular communications, as nodes 

may well be suited in vehicular platforms with adequate energy 

resources. However, for portable radio devices, energy 

consumption is an important issue. 

 

5.2. Quantitative metrics 

Quantitative metrics include: 

        i) Route acquisition time: it indicates how much time does a 

protocol need to discover a route? This is a main concern in 

reactive routing protocols, as the longer the time is, the higher 

the latency is in the network. 

        ii) Out-of-order delivery:  The percentage of packets that are 

delivered out of order may affect the performance of higher-layer 

protocols such as TCP, which prefers in-order data delivery of 

packets. 

        iii) Efficiency. Additional metrics can be used to measure 

the efficiency of the protocol. One can use them to measure the 

portion of the available bandwidth that is used by the protocol for 

route discovery and maintenance. Another measurement 

calculates the packet delivery ratio over the total number of 

packets transmitted and the energy consumption of the protocol 

for performing its task. 

        iv) End-to-end data throughput and delay: these metrics can 

be used to measure the effectiveness of the routing protocol. 

Design considerations that increase delay and minimize data 

throughput can be revealed by these metrics. 

        All the above quantitative metrics should be based on the 

same network attributes, such as network density, mobility, data 

density, bandwidth, energy resources, transmission and receiving 

power, antenna types, etc. In this paper for  performance 

evaluation,   the general ideas described in RFC 2501 is followed 

, and use four quantitative metrics similar to those in Das et al. 

[16]. The packet delivery ratio and average end-to-end delay are 

more important for best-effort traffic. The normalized routing 

load will be used to evaluate the efficiency of the routing 

protocol. All these metrics are defined as follows: 

        Packet Delivery Ratio: This is the number of packets sent 

from the source to the number of received at the destination. 

Average end-to-end delay: This is the average time delay for data 

packets from the source node to the destination node. 

        Normalized routing load: The normalized routing load is 

defined as the fraction of all routing control packets sent by all 

nodes over the number of received data packets at the destination 

nodes. This metric discloses how efficient the routing protocol is. 

Proactive protocols are expected to have a higher normalized 

routing load than reactive ones. The larger this fraction is, the 

less efficient the protocol is. 

 

VI. PERFORMANCE EVALUATION BASED ON 

QUALITATIVE METRICS 

        In this section the evaluation results based on qualitative 

metrics is presented. The evaluation process requires studying 

the protocols and finding their attributes that satisfy the 

evaluation criteria of RFC 2501. This initial selection of 

protocols for further evaluation depends on their performance 

here. Table 1 shows the qualitative performance comparison. 

 

Table 1: The qualitative performance comparison 

 

Qualitative 

metrics 

Proactive protocols Reactive protocols 

OLSR DSDV AODV DSR 

i) Security No No No No 

ii) Loop freedom Yes Yes Yes Yes 

iii) Sleep mode Yes No No No 

iv)Unidirectional 

link support 

Yes  No No Yes 

v) Multicasting No No Yes No 

vi)On-demand 

routing behavior 

Proactive Proactive Reactive Reactive 

 

6.1 Security:  

        None of the proactive protocols addresses the security 

vulnerabilities that are obvious in wireless networks. The proper 

function of these protocols is based on an assumption that all the 

nodes exist and operate in a secure environment where link- and 

physical-layer security mechanisms are in place. However, 

CGSR seems to be the most vulnerable amongst DSDV and 

OLSR and an attack on nodes that act as cluster heads may have 

severe consequences in the network performance. DSDV is more 

secure than OLSR, as OLSR functionality is based on the proper 

behavior of the Multipoint Relay Nodes (MPRs). Although 

security is a major concern in vehicular communications, it is 

found that the security mechanisms will increase processing 

time, power consumption, and latency. Note that reactive routing 

protocols already suffer from high latency in the network. 

 

6.2 Loop freedom: 

        All studied proactive protocols are loop-free. OSLR, as a 

modification of the link state algorithm, does not introduce any 

loops into the routing process, except for oscillations when the 

link costs depend on the amount of traffic carried by the link. In 

the MANET scheme, however, link cost depends on the number 

of hops from a source to a destination, thus avoiding oscillations. 

DSDV addresses known problems that the Distance Vector 

algorithm introduces, with the use of destination sequence 

numbers.  

All tested reactive protocols are loop-free. No protocol addresses 

security vulnerabilities that exist in a wireless ad hoc network. 

However, there are certain proposals for providing secure routing 

at Layer 3 for all tested protocols. 

 

 6.3 Sleep mode 

        As for the ‗sleep mode‘ operation, only OLSR considers 

some extensions in its current existing design to support such an 

operation. In a wireless ad hoc network, in which nodes depend 

mainly on batteries for their energy source, the sleep mode is a 
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serious attribute that should be supported by any routing 

protocol. None of the reactive protocols supports the ‗sleep 

mode‘, another important factor for power preservation, 

especially in battery-powered mobile nodes. AODV will 

consume more power than DSR owing to the exchange of 

periodic HELLO messages. 

 

6.4 Unidirectional link support 

        DSDV does not support unidirectional links. However, 

unidirectional links exist in wireless Communications and they 

should be supported in order to take advantage of any possible 

paths from a source node to a destination node. In MANETs, 

especially, there is no such ‗luxury‘ as ignoring any possible 

paths, as routing protocols should take advantage of any link to 

calculate routes in the network. OLSR designers take into 

account these limitations of the wireless network and support 

both bidirectional and unidirectional links. 

Only DSR in its current state, without any modification, can 

support both bidirectional and unidirectional links. However, 

DSR will introduce high routing overhead as routing information 

is stored at the data packets‘ header. Thus DSR will not scale 

well in large networks if communicating nodes are located at 

opposite edges of the network. 

        6.5 Multicasting: DSDV, OLSR, DSR do not provide 

multicasting. Only AODV provide multicasting. 

        6.6 On-demand routing behavior: AODV and DSR shows 

on demand behaviour and OLSR and DSDV shows proactive 

behavior. 

        By summarizing the above results, it is seen that OLSR is 

closer to the IETF MANET working group design 

recommendations. Indeed, OLSR has been designed with high 

respect to RFC 2501. Perhaps the only visible disadvantage is the 

high routing overhead. However, it is mainly up to the network 

designer to decide what he really needs from a network. In 

military communications, where the main concerns are timely 

and reliable data delivery, OLSR may fit well as a routing 

protocol. If the concern is utilization of the biggest part of the 

available bandwidth, leaving a small part for control messages, 

then OLSR is not the appropriate choice .Finally, given 

qualitative metrics and the attributes of the above protocols,   

OLSR is chosen for further evaluation in this simulations. 

Given qualitative metrics and the attributes of the three protocols, 

it is suggested that AODV would be good candidates for the 

routing protocol in mobile ad hoc wireless networks. Therefore   

AODV is chosen for further evaluation in these simulations. 

 

VII. PERFORMANCE EVALUATION BASED ON 

QUANTITATIVE METRICS 

        The MANET network simulations are implemented using 

NS-2 simulator [23]. Nodes in the simulation move according to 

a model that we call Random Waypoint Mobility model [24]. 

Each node is then assigned a particular trajectory. The simulation 

period for each scenario is 200 seconds and the simulated 

mobility network area is 2000 m x 1000 m rectangle. In each 

simulation scenario, the nodes are initially located at the center 

of the simulation region. The nodes start moving after the first 10 

seconds of simulated time. The MAC layer protocol IEEE 802.11 

is used in all simulations with the data rate 11 Mbps. The 

transmission range is 500m. The application used to generate is 

CBR traffic and IP is used as Network layer protocol.  

        The packet size 512 bytes. The node speeds is taken as min. 

2m/s and max. 7 m/s. the no. of nodes are taken as 50.The 

Performance evaluation, as well as the design and development 

of routing protocols for MANETs, requires additional parameters 

which is addressed in RFC developed by Internet Engineering 

Task Force (IETF). 

 

7.1 Effect of varying the network load 

        In this set of simulations,   the number of data packets sent 

by the sources is increased from 5 packets/s to 20 packets/s 

keeping all other network parameters unchanged. The demand 

for efficient routing and wireless medium utilization for data 

traffic is higher in this scenario; it will observe how the two 

protocols can scale in that demanding network. In this scenario, it 

is observed that with a packet rate of more than 25 packets/s both 

protocols present a very low packet delivery ratio (below 50%), 

making any comparison at those rates meaningless. 

        Figure 7.1(a) shows the packet delivery ratio of the 

protocols. Both protocols have an identical performance at low 

rates (5 packets/s). AODV performs better than OLSR in all 

cases, whereas OLSR has, again, the worst performance. 

Although 50 nodes are placed in an area of 2000mx1000m to 

avoid   Interference, nodes are still in close proximity, especially 

within the clusters. This scenario does not favor OLSR: It is 

noticed by analyzing the ns-2 trace files that OLSR produces a 

large size of route update packets that require higher 

transmission time than that of AODV. AODV does not suffer 

from that periodic exchange of link state information, as routes 

are discovered in an ad hoc fashion. By analyzing also the trace 

files, it is observed that data packets are dropped by AODV for 

the following reason: in AODV, the source node will send an 

RREQ message if a route to the destination node does not exist. 

After the second transmission of the RREQ message, if the 

source node does not receive a RREP message within a time 

interval it will drop the first packet in the queue and repeat the 

same procedure for the second data packet in the queue. 

However, when any intermediate node cannot find a valid route 

to the destination node by repeating the above procedure, it will 

drop not only the first packet but also all data packets from its 

queue, thereby degrading the protocol‘s performance. 

 

     
 

Fig.7.1 (a): PDR for varying network load. 
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Fig.7.1 (b): Routing load for varying network load. 

 

 
Fig.7.1(c): Average end to end delay for varying network 

load. 

 

         Figure 7.1(b) shows the normalized routing load.  OLSR 

presents high routing load in low traffic (5 packets/s), which 

drops significantly in higher traffic. The reason is that OLSR 

generates the same amount of routing packets regardless of 

whether AODV has a lower routing load than OLSR, However, 

AODV was designed for networks with a larger number of nodes 

and higher mobility than that in our simulation. 

         Figure 7.1(c) shows the end-to-end delay. It is expected 

OSLR to have better performance than the other AODV. 

However, the end-to-end delay in OLSR increases when the data 

traffic increases. The explanation lies in the low mobility of the 

network. As nodes do not change their positions very frequently, 

there exists a high level of network congestion at certain regions 

of the network because none of the three protocols employs any 

mechanism for load balancing, data traffic is not evenly 

distributed in the network, and high end-to-end delays result. 

 

7.2 Effect of varying network mobility 

         In this set of simulations, the mobility of nodes is varied.  A 

mobility scenario is started in which the nodes have a low 

velocity of 5 m/s. The node velocity is increased up to 20 m/s. A 

constant data rate of 10 packets/s is kept and a constant number 

of 20 connections. It is observed that, at higher data rates with 

increasing mobility, the performance of the protocols decreases. 

The decreased performance is large, mainly due to network 

congestion, in a way that makes any comparison meaningless. 

Figure 7.2(a) shows the packet delivery ratio of the protocols. 

OLSR protocol presents a similar performance as AODV, having 

the best performance at all mobility rates. Here it is observed 

again that protocol have a better performance when the speed of 

the nodes is 10 m/s and 15 m/s, because the network load is more 

evenly distributed among the nodes at higher mobility rates. 

Figure 7.2(b) shows the normalized routing load. OLSR has the 

same behavior, while the AODV performance increases when 

nodes move at higher speeds. 

         Figure 7.2(c) shows the end-to-end delay of the protocols. 

OLSR has the lower end-to-end delay at low and high mobility 

as compare to AODV.   

 

 
Fig.7.2 (a): PDR for varying network mobility. 

 

 
 Fig.7.2 (b): Routing load for varying network mobility 

 

 
Fig.7.2 (c): Av. end to end delay for varying network 

mobility.  
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Fig.7.3 (a): PDR for varying node density 

 

7.3 Effect of varying node density 

        In this set of the simulation,   the number of nodes is varied 

in the network. The objective of this is to investigate the impact 

of node density on the protocol‘s performance.  The same 

simulation area is used as in the previous simulations and 

gradually increases the number of nodes in the network. A 

desirable property of a protocol is to have stable behavior 

regardless of the number of nodes in the network. A small 

number of nodes in a large simulation area will result in low 

connectivity due to the large distances between nodes. In 

contrast, a large number of nodes in a small simulation area will 

result in signal interference, as nodes are located very close to 

each other. Both protocols have a similar packet delivery ratio, 

except in the case of 90 nodes, in which OLSR Performance 

drops significantly compared to that of AODV (Figure 7.3 a). 

  

 
Fig.7.3 (b): routing load for varying node density.     

 

            
Fig.7.3 (c): average end to end delay for varying node density 

 

         Figure 7.3 (b) shows the normalized routing load.  AODV 

has a higher normalized routing load than   OLSR in the case of 

30 and 50 nodes. However, AODV scales well when the number 

of nodes in the network increases. OLSR has a lower normalized 

routing load than AODV in the case of 30 and 50 nodes, which 

increases exponentially with 90 nodes. This is not a desirable 

property of a protocol, as that high routing load reveals the 

OLSR inefficiency to operate properly in a network with an 

increasing number of nodes. This is a direct result of the OLSR 

proactive behavior, but it is expected that the proposed 

optimization of the Link State algorithm with the implementation 

of the MPRs would result in a much lower normalized routing 

load, thereby increasing OLSR performance. 

         The direct result of a congested network is a high end-to-

end delay, which increases exponentially in the case of 90 nodes, 

as we see in Figure 7.3(c). AODV present small fluctuations in 

terms of the end-to-end delay, but generally its performance is 

stable in all cases. 

 

VIII. CONCLUSION 

         In this paper, the performance of the four MANET Routing 

protocols such as DSDV, AODV, OLSR and DSR was analyzed 

qualitatively and then using NS-2 simulations OLSR and AODV 

was analyzed for qualitative metrics. It is observed that OLSR 

had the lowest performance in terms of the packet delivery ratio 

in all of the simulations. OLSR presented the lowest end-to-end 

delay in almost all of the simulations, and in most cases the end-

to-end delay was independent of the varying simulation 

parameters. OLSR is a good compromise when combining the 

protocol performance, in terms of the packet delivery ratio and 

the end-to-end delay. It is concluded that OLSR is the most 

efficient protocol for time-sensitive applications such as voice 

and video transmission. In networks with a small number of 

nodes and low mobility, AODV did not suggest a good solution 

as a routing protocol. However, AODV had better performance 

in networks with higher mobility and a greater number of nodes. 

Simulation results in those networks suggest that AODV 

presented a higher packet delivery ratio than OLSR. In addition, 

AODV performance in terms of end-to-end delay was very close 

to that of OLSR.  It was concluded that AODV was the 

appropriate protocol for any kind of application (voice, video, 
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file transfer, etc.) in networks with high mobility that consist of 

up to 90 or more nodes. 
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    Abstract- The study of two-phase flows has formed the basis 

of several industrial applications. The analysis of the 

concentration gradient of the two phases and the transformation 

of a particular flow pattern to another has played a vital role in 

estimating the durability of the machinery used in industries. For 

efficient analysis of the flow characteristics, one needs to obtain 

experimental data depicting bubble size, velocity of the bubbles. 

This paper reviews a time trace method to measure the bubble 

diameter and velocity in a two-phase gas-liquid flow using a 

conductance probe. A comparative study on the design of the 

probe electrodes has been done and an appropriate geometrical 

design of the probe electrodes has been mentioned. This paper 

also presents the electronic circuit development of the probe. The 

principle of the experiment revolves around the difference in 

electrical conductivity of the two-phases and the corresponding 

voltage changes noted when each phase is in contact with the 

probe electrode. The output signal is finally analyzed by an 

oscilloscope. In addition a few experimental results in regard 

with the transition of flow pattern and gaseous phase 

concentration are analyzed. Also an appropriate design of probe 

electrodes has been selected at the end. 

 

    Index Terms- two-phase flow, conductance probe, bubble 

diameter, bubble velocity 

 

I. INTRODUCTION 

he detailed analysis of two phase flows has a wide ranging 

industrial applications like power generation, chemical, oil 

processing industries etc.. the study of the distribution of two-

phases and the possible changes of one flow to other plays a vital 

role in the designing of industrial equipment such as pipe lines. 

Different forces govern the stability of the two-phase flows; the 

most important ones are the effect of gravity on the two-phases 

and the action of shear and surface tension forces at the interface 

of the two phase flows. Different flow patterns can be obtained 

changing the mass flow rates of the two-phases. When there is a 

substantial increase in the air flow rate into the phases, bubbly, 

slug, plug, churn, and annular flows can be obtained. The main 

character of the bubbly flow is the presence of relatively regular 

but non-periodic bubbles of small diameter. These small bubbles 

can coalesce to form a larger bubble, but the larger bubble 

formed is smaller than the cross section of the pipe whereas in 

slug flow, bubbles of diameter as much as the cross section of the 

pipe are formed.  

       A bubble can basically be divided into three parts  

(i) Head (ii) Central region (iii) Tail. The major area of the pipe‘s 

cross section is covered by the gas in the head region; the gas 

phase in the central region occupies a majority of the pipe section 

except a thin liquid film at the walls. The tail region describes the 

end of the bubble with a minimal amount of gas in it. 

 

        Cap flow: It is characterized by the immediate occurrence 

of the tail region after the head region. 

        Slug flow: It consists of elongated bubbles having as much 

diameter as the pipe‘s cross section. Here proper distinction of 

head, tail, and central regions is possible. 

        Plug flow: In this flow the central region is dominant and 

requires higher values of gas mass flow rate. 

        Churn flow: This flow requires high value of gas mass flow 

rate. The waving liquid film drains down the wall. Short and 

highly accelerated slugs are formed. 

        Annular flow: Has thin annular film separating the walls of 

the tube and the gas phase of the bubble.  

        The flow patterns can be identified by the analysis of void 

fraction present. Many studies have been proposed to analyze the 

void fraction characteristics such as impedance measurements, 

pressure fluctuations, optical methods etc.. Among different 

methods proposed impedance technique proves to be the most 

reliable one due to its minimal dependence on both the external 

and internal factors. Also a high quality time series is necessary 

to observe the dynamics of the two-phase flows. Our main aim is 

to set up an appropriate apparatus to sketch out the complex 

dynamics of two-phase flows and to calculate the bubble velocity 

and diameter existing in two-phase flows. 

 

II. PRINCIPLE OF OPERATION 

        This technique is based on the electrical impedance 

measurement between the two electrodes mounted in the test 

sample volume. Impedance of such mixtures two components (i) 

Resistive (ii) Capacitive and is represented as follows 

 

 
 

        Capacitance factor mainly depends on the geometric size 

and shape of the electrodes. 

 

 
 

        To suppress the capacitive effect we apply an AC signal 

between the electrodes with a high frequency. So when  

ω       ∞ the impedance Z = R. AC signal is thus supplied to make 

the resistive point predominant and also it avoids the 

phenomenon of polarization and electrolysis. Thus it becomes 

T 
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easy to calculate only the resistance of the mixture. Conductance 

of the mixture (G) is given by  

 

                                                eq. 2.1   

 

                     Also                eq. 2.2 

 

Where A = effective area of the contact surface  

              d    =   distance between the two electrodes. 

 

        When the electrode gets immersed in the liquid phase, the 

circuit is closed (ON) and when in contact with gaseous phase, it 

is open (OFF) due to high impedance of the gaseous phase. 

 

III. EXPERIMENTAL APPARATUS 

        The experimental apparatus consists of a pump connected to 

a reservoir. The flow is regulated up to 150 L/min by valves and 

bypasses.  The two phase flow section is a 3m long vertical pipe 

of 0.26m diameter. A mixing section is employed to present the 

mixture in the pipe. Electromagnetic flow meter is used to 

measure the velocity and the mass flow rate of water. The 

conducting fluid taken is brine solution (conc. = 1.5 g/L ). A 

constant temperature of about 22𝜊c is maintained. The air is 

supplied to the mixing section by a compressor. Two void 

fraction probes are at a distance of 5cm from each other, the 

lowest one at a distance of 2.40m from the mixing section. A pair 

of measuring electrodes has been setup. They are made up of 

gold-plated wires with a diameter of 0.6mm forming two half 

rings each facing one another and subtending an angle of 90˚ at 

the centre. A similar pair of guard electrodes has been placed at a 

distance of 1mm on either side; they are also maintained at the 

same potential as the measuring electrodes. Then the probes are 

connected to an electronic circuit and an appropriate data 

acquisition system. 

 
Fig.1 Experimental apparatus  

(Source: Cantelli et al., 2006) 

 
Fig.2 Probe electrode design  

(Source: Cantelli et al., 2006) 

 

Electronic circuit development: 

         The probe is being operated by supplying a frequency of 20 

KHz. The elements for this purpose are 

         Generator: An XR 8038 IC was employed to generate a 

sinusoidal waveform. This IC has been selected because with less 

number of components used we can generate the desired 

waveform. 

 
Fig.3 Structure of the generator for an AC signal 

(Source: Sanchez et al., 1997) 
 

The frequency of the waveform generated is given by 

1

5
(1 )

3 2
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R
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Taking RA= RB=R  

 
         Amplifier: The sinusoidal signal generated is amplified by 

using a amplifier as in fig. 
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Fig.4 Amplifier for the probe signal 

(Source: Sanchez et al., 1997) 
 

The characteristic of an amplifier is  

                                        in outV KV
 

 

Where K= gain and is given by Rf / Ri  

 

         Capacitor C1 is employed to absorb the DC component 

generated by XR8038. 

 

         The principle used here is that a capacitor acts as an open 

circuit for a DC signal and as a short circuit for an AC signal of 

high frequency. Current that charges a capacitor is given by 

dV
i C

dt


 
For a DC voltage source  

dV

dt =0 

         Thus the capacitor acts as a barrier for DC voltage sources. 

 

         Output calculations:  A filter is taken (RC type) to find the 

output voltage. The switch does the job of transition of one phase 

to the other due to the electrical difference between the phases of 

the flow. 

 
Fig.5 RC filter used for the bubble size probe 

(Source: Sanchez et al., 1997) 

 

          ‗VL‘  is  the voltage obtained after a drop in ‗Vin‘ due to 

the presence of either of the two phases of the mixture. 

 

         By Kirchhoff‘s voltage law, 

             VC = VL – VD 

 

          ‗VD‘ is the diode umbral voltage 

              VD    0    VL = VC 

 

         Let us assume that the switch is open, more precisely a 

bubble has slipped in between the electrodes 

 

         By Kirchhoff‘s current law, at the node immediately after 

the diode, 

iC + iE = 0 

C

dV

dt  +  

V

R  =  0 

V = VC = VL 

dV

dt  =  -

1

RC V 

1

V

dV

dt =  -

1

RC  

Integrating on both sides  

                            

1

V
dV

dt  =  

1

RC


 dt  

                             = 

t

RC



 +  K 

                           V(t) =  

t
K

RCe




 =  

t

KRCe e


 

 

Setting initial conditions that is at t=0,  

V(0) = 
Ke  

V (t) = V (0) 

t

RCe


 

         V (0) is the initial voltage across the capacitor when the 

liquid phase was in contact with the electrodes. The capacitor 

thus gets charged up. 

V (0) =  

q

C  

 

q = Maximum charge the capacitor can hold 

C = Capacitance 

 

         Hence plugging these values in the equation  

V (t) =  

q

C

t

RCe
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Fig.6 Electronic circuit for bubble size probe 

(Source: Sanchez et al., 1997) 

 

Fi

g.7 Electronic circuit for bubble velocity probe 

(Source: Sanchez et al., 1997) 

 

Circuit for signal processing: 

         The following figure shows the required circuit 

development. 

         The instrumentation amplifier ensures high dynamic 

response and perfect decoupling of the electronic circuit from the 

measuring section. The gain can be varied by operating the input 

resistance value. A cut-off frequency of 200 Hz has been adopted 

in order to allow adequate removal of the input frequency and to 

avoid aliasing with the sampling frequency. The electronic 

circuit has been tested and calibrated with different proportions 

of the two-phases. The final output has been sent to a data 

acquisition system. 

 

             Fig.8 Electronic circuit for signal processing. 

                          (Source: Cantelli et al.,2006) 

 

IV. EXPERIMENTAL MEASUREMENTS 

         A series of experiments have been performed by alternating 

passage of air and water flow rates. The probe provides a voltage 

signal with amplitude determined by the characteristics of the 

conductive medium corresponding to the phases. The signal 

attains a maximum value for liquid phase and a minimum value 

for the gaseous phase. By observing the interruption time of the 

signal due to the presence of the bubbles. We can calculate the 

bubble diameter, assuming that the bubbles move with the liquid 

velocity. 

                                   Db= UmΔt. 

 

         An important characteristic of the signal of the signal is that 

the signal is interrupted regularly when the bubbles are newly 

formed and interact with the electrode, a larger interruption time 

is observed when the bubble grow larger in size as in fig. The 

velocity has been found out through the evaluation of the delay 

in the cross correlation function between the time series 

measured by two probes placed at a known distance (5cm).  

Ub= l/Δt 

 

 
(a) 

 
     (b) 

Fig.9 Typical time trace signal for (a)  stable bubble flow  

and (b)for  the transition to slug flow 

(Source: Sanchez et al., 1997) 

 

          Bubble diameter plays a vital role in detecting the 

transition of one flow pattern to another. Fig 10 represents the 

bubble growth in a horizontal pipe when the superficial gas 
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velocity was kept constant (USG = 10m/s) and the superficial 

liquid velocity was gradually increased from 4m/s to 6m/s. The 

figure shows a point where the bubbles grow suddenly and this 

point represents the transition trend of bubble flow to slug flow. 

 

 
 

Fig.10 Transition of bubble flow to slug flow using bubble 

growth technique 

(Source: Sanchez et al., 1997) 

  

 

 

 An important observation is that the quality of the time 

series has a substantial lack of noise. The dynamic behavior of 

the time series is being plotted in fig. all of the time series are 

characterized by the relevant amplitude and frequency 

differences between consecutive oscillations. This shows the 

non-periodic nature of the series. 

 
(a) 

 

(b) 

 

 
(c) 

 
(d) 

 
(e) 

 
(f) 

Fig.11  Void fraction time series for various flow patterns 

(a)Bubble flow (b)Cap flow (c)Slug flow (d)Plug flow (e)Churn 

flow (f)annular flow 

(Source: Cantelli et al., 2006) 

 

V. RESULTS AND DISCUSSIONS 

        The study deals with the design, construction and 

calibration of a conductance probe for the measurement of 

bubble velocity and bubble diameter. The apparatus was also 

used to analyze the void fraction time series of various flow 

patterns. Caution must be taken in analyzing the data to eliminate 

discrepancies. Suppose a bubble touches the first electrode but 

due to turbulence or change in flow direction it is unable to make 

contact with the second electrode, thus usage of adequate criteria 

to reject the signals not satisfying the acceptance conditions must 

be stressed upon. The geometrical shape of the electrodes too 

plays a major role in deciding the flow pattern. Rectangular or 

any other shaped electrodes with sharp edges should not be used 

as they may disturb the flow pattern and cause flow perturbation, 

circular electrodes are preferred because they do not alter the 

flow pattern. The probe is placed parallel to the flow else 

undesirable errors are encountered. The analysis of different flow 
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patterns has also found coincidence in literature, representing a 

quality time series with least influences of noise from external 

sources.  

VI. CONCLUSIONS 

         From our analysis, we could be able to conclude that the 

conductance method is effective and is recommended to be 

employed in experimental studies in order to get information 

about two-phase mixture behavior such as local void fraction, 

flow pattern transitions, local mixture flow behavior and size of 

particles. 

         The conductance transducer is the best suitable one for the 

measurement of bubble size (diameter), its velocity and 

characteristics. Conductance transducers are recommended in 

several industrial applications as they are easy to install and use. 
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    Abstract- The power output of a CRDI engine at any particular 

cycle depends on the oxidation of diesel inside the cylinder. As 

air-fuel ratio should be maintained within tight limits; the amount 

of air available inside the cylinder determines the maximum 

power output at a particular cycle. During acceleration mode and 

particularly during turbo lag periods, the quantity of air available 

in conventional CRDI engines is not sufficient to meet the 

desired torque demand. To overcome the problems encountered 

during acceleration and deceleration; a novel concept and control 

strategy are presented in this paper. 

 

    Index Terms- Common Rail Direct Injection, Turbo lag, 

Supercharger, Variable Geometry Turbo Charger, Air fuel ratio, 

Multi air technology 

 

I. INTRODUCTION 

he diesel injection system of an engine is a multivariable 

nonlinear system. The engine speed, composition, 

temperature of the coolant, pressure of diesel inside the common 

rail, the inlet manifold pressure, the accelerator thrust value are 

fed into the ECU of the engine to calculate the quantity, timing, 

& pattern of the diesel to be injected into the combination 

chamber. Common rail diesel fuel injection system block 

diagram shown in Fig. 1 below is a fuel injection system for a 

typical four cylinder four stroke CRDI system [1].  The system 

consists of a pre- pressure pump to deliver fuel to the high 

pressure pump from the fuel tank. The high pressure pump 

pumps fuel to the common rail, which has a pressure regulator 

that controls the pressure of the fuel inside the common rail. The 

common rail is connected to the fuel injectors through high 

pressure fuel lines and the high pressure fuel is readily available 

at all instants to the fuel injectors.  The fuel injectors are 

controlled by an ECU of the system and are activated just before 

the TDC of the power stroke of each piston.  The rate of flow, the 

pressure, the timing and the pattern are controlled by the ECU, 

taking into account the various input parameters sent by the 

following sensors engine speed sensor, CAM position sensors, 

VGT sensor, coolant temperature sensor, ambient temperature 

sensor and the accelerator sensor.  An optimal volume of fuel is 

injected into the combustion chamber which burns with the high 

temperature air available in the combustion chamber to produce 

useful mechanical energy, forcing the piston to the BDC. 

 
Fig . 1 Common rail direct Injection system for Diesel Engine 

 

II. MULTI AIR SYSTEM 

          This is an electro- hydraulic valve actuation system 

developed by FIAT.  In this system direct control of air quantity, 

cylinder by cylinder is made possible by introduction of a 

hydraulic chamber with a solenoid valve between the cam and 

the valve.  The mass of air entering the combustion chamber can 

be controlled without using the throttle.  This breakthrough 

technology is implemented in the 2009 model production 

gasoline engines [16].   

          In the conventional gasoline engines the air trap in the 

cylinders are controlled by keeping the opening of the intake 

valves constant (i.e. keeping the valve lift constant) and adjusting 

the upstream pressure by manipulating a throttle valve; whereby 

wasting about 10% of the input energy in pumping the air charge 

from a lower intake pressure to the exhaust atmospheric pressure.  

With this technology the complete degree of freedom to control 

the mass of air on a cylinder to cylinder basis is made possible.  

More over the system is relatively simple, the power 

requirements are low, the components are intrinsically fail safe 

and the cost is also low. 

          The system consists of a piston moved by the cam lobe 

that is connected to the intake valve through a hydraulic chamber 

that is controlled by a solenoid valve. The displacement of valve 

imposed by the mechanical cam is completely effected when the 

solenoid valve is closed, because the hydraulic chamber acts as a 

solid body.  When the solenoid valve is open the displacement of 

the valve due to the profile of the cam is not transmitted to the 

T 
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valve as the hydraulic chamber does not transmit the cam 

schedule to the intake valve. 

          The final part of the valve closing is controlled by a 

dedicated hydraulic brake to ensure soft and regular landing 

phase for all engine operating conditions.   

          The solenoid valve is always closed for maximum power.  

The solenoid valve is open for early intake valve closing for low-

rpm torque.  The required mass of air based on the torque 

demand can be made to flow in to the combustion chamber.  

Multiple actuation modes can be combined in the same intake 

stroke, so as to enhance turbulence and combustion rate at very 

low speeds.  When conditions dictate internal exhaust gas 

recirculation, it can be made possible. Different valve opening 

and closing angles can be effected during cold start and warm up 

periods.   

 

III. VGT AND ITS EFFECTS ON REDUCING TURBO LAG 

 

 
Fig .2 Air flow of Common Rail Direct Injection Diesel 

Engine 

 

          Turbochargers are used in diesel engines for recovering 

part of the heat lost in the exhaust gases and boosting the power 

output of the engine with the same displacement. In the past few 

years, in order to improve the efficiencies and to reduce 

pollution, complex systems like variable geometry turbo charger 

(VGT) and fixed Geometry Turbocharger (FGT) were fitted with 

high pressure and low pressure EGR [7].   

          VGT is variable geometry turbocharger used in the air 

circuit of a common rail diesel engine.   The geometry of the 

turbocharger is varied by a signal from the ECU.  When the 

speed of an engine is low, the quantity of exhaust gases which 

drive the turbocharger is also low.  When the engine needs to be 

accelerated from low speeds, the first input parameter change the 

system receives is the accelerator thrust. When the accelerator 

thrust signal changes, the ECU immediately responds by 

commanding the injector to supply more fuel to the combustion 

chamber.  The ECU also orders the VGT to change the geometry 

so that the exhaust gases could spin the turbine to higher speeds 

and to deliver more air into the combustion chamber of the 

engine, so that the desirable air fuel ratio is achieved to burn the 

fuel in the combustion chamber.  But, in spite of the geometry 

variation in the turbo charger, because of low volume of exhaust 

gases available, the speed of the turbine does not increase 

instantaneously.  It takes at least three seconds in a typical 1.5 lt. 

CRDI diesel engine, to achieve desirable power output. This time 

lag is called turbo lag.  At this point there is more unburnt fuel in 

the exhaust which can be seen in the form of soot.  So, reducing 

the turbo lag becomes important to improve drivability, to reduce 

fuel consumption and reduce undesirable exhaust emissions. 

 

IV. ANALYSIS OF EXISTING METHODS FOR CONTROLLING 

TURBO LAG 

    A  Releasing the accessories 

           One of the common methods used to increase low end 

torque in common rail diesel is to switch off the air conditioner 

compressor and alternator [5] when abrupt accelerator thrust 

values are received by the ECU from the accelerator sensor.  As 

the A/C compressor and alternator are directly coupled to the 

engine this action releases the torque already utilized by the A/C 

and alternator to increase the torque available at the fly wheel; 

which produces additional acceleration of the vehicle.  This 

increases the drivability of the vehicle; although there is no 

immediate reduction in turbo lag.  As the ECU of the CRDI 

engine is able to switch on/ off the air conditioner, this additional 

torque is released during the period.   This technique is followed 

in most CRDI passenger vehicles. 

 

B  Electric super charging 

           AVL an automotive research group has come out with a 

concept of electric super charging, where an electric super 

charger is connected in parallel to the turbo charger, in the air 

circuit of the CRDI engine [3].  When acceleration is needed, the 

super charger is commanded to increase the speed from 5000rpm 

to about 70000 rpm which is achieved in about  1/3rd  of  a 

second, which is very good [2]. In this method the reduction of 

turbo lag is achieved by injecting air in the inlet manifold [4].  

On simulating a four cylinder direct injection, turbo charger 

(radial turbine and centrifugal compressor) with air injection in 

the inlet manifold, the results were extremely good.  The 

simulation was done for three conditions. 

 

1)    Normal Airflow from turbocharger  

2)   Additional Airflow to inlet manifold at 2.5 bar 

3)  Additional Airflow to inlet manifold at 3 bar 

 

          The turbo lag was reduced from about four seconds to less 

than one second.  The power response also increased 

significantly. However, the negatives are, it requires about 350 

amps of 12 Volt DC current for achieving this speed within that 

time.  A normal battery fitted in a mid sized vehicle powered by 

a 1.5 to 2 lit. CRDI engine cannot support this super charger.  An 

additional Li - Al battery is needed for the purpose which could 

be prohibitive for a small/medium size passenger vehicle.     

 

 C  Power assists systems  

          A turbo charger power assist system (TPAS) has been 

developed [6]. The extent to which the system can reduce the 

diesel engine turbo lag is determined via the numerical solution 

of a minimum time optimal control problem. 
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          A previously developed model of a diesel engine with 

VGT & EGR is augmented with the model of a permanent 

magnet synchronous motor (PMSM) to create the model turbo 

electric assist system (TEA) [7]. A TEA system has been able to 

improve acceleration performance, reduce turbo lag, reduce soot 

emissions and improve fuel economy [9-15].  

   Mitsubishi Heavy industries have designed a hybrid turbo 

charger based on the above principle and tested on a 2L engine.   

Test results were extremely encouraging with efficiency 

increasing to about 8-12% [8].  The turbo lag was reduced from 4 

seconds to about 1.3 seconds. However the system requires a 72 

volt battery where as the passenger car are normally fitted with a 

12 volt battery. Hence, a novel concept by which additional air 

directly injected into the combustion chamber is proposed. 

 

V. CONFIGURATION OF PROPOSED SUBSYSTEM 

          The figure shown below is the air flow system for the 

conventional CRDI engine. The additional components are (i) 

accumulator, (ii) pressure regulator valve. The pressure of air in 

the inlet manifold is of a particular range. When the inlet 

manifold pressure is low; and when the torque demand is high, 

the pressure regulator valve lets the air to flow from the 

accumulator to the inlet manifold. When the turbo charger is 

operating at high speed and when the torque demand is low, the 

pressure regulator allows the high pressure air in the inlet 

manifold to flow into the accumulator and is stored there. So 

during conditions of turbo lag, the high pressure air stored in the 

accumulator flows into the inlet manifold and then into the 

cylinder. This in turn creates a condition in which more diesel 

can be oxidized in the cylinder releasing additional power till  the 

demand for more torque prevails. As the accumulator serves as a 

buffer, the quantity of air entering the cylinder during the 

deceleration is also regulated, whereby reducing the energy 

spend by the engine during the compression and exhaust strokes 

of the deceleration cycles [16].           

                                                                      Accumulator 

 

                              Air Filter                   

                                           Inter Cooler 

 

                                                              Inlet    manifold   

                             Cylinder    

 

 

      

Exhaust 

          

 Fig.3 Air supply system with accumulator and injector 

 

        The subsystem presented above is completely compatible 

with the multi air (hydraulic-solenoid) cam systems designed by 

FIAT. Although these cam systems were designed for gasoline 

engines, they can be adopted for CRDI engines to accurately 

control the quantity of air entering each and every cylinder in 

every operating cycle; based on the load and or torque demand at 

that instant. The turbulence of air entering the cylinders can also 

be controlled. As mentioned previously, depending on the torque 

demand, the pressure regulator valve is actuated by the ECU to 

control the direction of air flowing into and out of the 

accumulator. 

        During idling conditions with minimum load (ie when A/c 

compressor and alternator are switched off); air entering a few 

cylinders can be completely blocked. During part load, some 

cylinders can be completely filled with air so that complete 

combustion is made possible in selective cylinders. This gives 

compete degree of freedom for operating the cylinders 

individually based on the torque demand and or load. During 

turbo lag conditions as high pressure air is stored in the 

accumulator; this air can be directed into the inlet manifold by 

operating the pressure regulator valve using the ECU. So, 

additional mass of air flows into the cylinders and additional 

torque is produced. 

         During the instants (cycles) when no energy need to be 

developed by the engine, the air entering the cylinder is blocked 

using the multiair cam mechanism. By blocking the air entering 

the cylinder, the energy expended by the engine during the 

compression and exhaust strokes of that particular cycle can be 

saved thereby increasing the brake thermal efficiency of the 

engine. During compression strokes, some of the heat generated 

in the cylinder is transferred to the coolant of the cooling system. 

As only part of the heat lost during compression is recovered 

during expansion, some loss in energy is saved. So each cylinder 

is controlled separately and the quantity and pattern of injection 

of diesel is determined after knowing the mass of air in the 

preceding suction stroke. The only energy expended during the 

non-combustion cycles are only due to friction and inertia. As 

AFR is maintained within tight limits, the formation of particle 

matter and carbon-monoxide will be reduced further. The 

formation of nitrous oxide due to large mass of air and low mass 

of diesel particular at high temperatures are also reduced as this 

condition no longer exists. 

 

VI. CONCLUSION 

        The subsystem has many advantages over the existing 

electric super charger system which requires 350 amps current 

for acceleration.  The switching off of the air conditioner can be 

adapted for this configuration too.  The proposed subsystem has 

just two simple components; accumulator and pressure regulator 

valve. The subsystem doesn‘t require high power battery, 

complex power electronics or electric compressor.  Reduction in 

noise, vibration, un-burnt fuel emissions and fuel consumption 

are anticipated. The addition of the subsystem will lead to better 

acceleration and deceleration characteristics with improvement in 

efficiency. As desirable air fuel ratio is maintained for all the 

operating cycles, the EGR and its connections can be avoided 

thereby reducing the pumping loses. 
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    Abstract- The present study investigates and analyses the 

behavior of a concrete gravity dam during the strong ground 

horizontal motions due to an earthquake with CADAM. The 

model in thesis is the structure of Hirakud gravity dam. Hirakud 

dam across river Mahanadi in eastern India is a composite 

structure of earth, concrete and masonry. Length of the main dam 

is 4.80 Km, flanked by 21 km earthen dykes on left and right 

sides, making a total length of 25.8km. Two concrete spillways 

of average height 45.75 m and maximum height 60.96 m are 

located in the two arms of the river. Hirakud dam has been built 

at Latitude 21
0
-32‘ N and Longitude 83

0
-52‘E across river 

Mahanadi at about 15 km upstream of Sambalpur town. This is 

the first post independence major multipurpose river valley 

project in India. It hasn't ever shakes under the influence of 

powerful ground motions in the area. Because of lowness and 

special firmness of the structure it behaves like a solid body, 

therefore the structure should be compared with many different 

earthquake accelerations and then the maximum vibration of the 

body is considerable. After linear dynamic analysis with 

CADAM the results show the stresses on the body of the dam are 

relative to particularity of each earthquake like magnitude, 

epicenter distance and PGA .The body of  dam is modeled two 

dimensional in CADAM. The procedure of analyses is linear 

response spectra analysis. The acceleration records of ground 

motions in the CADAM dynamic response spectra analysis are 

real records of occurred earthquakes. The other data which are 

used in CADAM modeling are approximately unreal and 

exaggerated and they are used for magnifying the influence of 

earthquake on the dam's body. 

 

 

    Index Terms- Dynamic Analysis, Concrete Dam, Seismic 

Forces Simulating 

 

I. INTRODUCTION 

istorically Odisha has experienced very few moderate to 

large earthquakes. Some events with magnitudes in excess 

of 5.0 have originated in the Bay of Bengal off the coast of the 

state. Several faults have been identified in the region and some 

have shown evidence of movement during the Holocene epoch. 

The Brahmani Fault in the vicinity of Bonaigarh is among then. 

The Mahanadi also flows through a graben structure. Several 

deep-seated faults are situated beneath the Mahanadi Delta. 

However, it must be stated that proximity to faults does not 

necessarily translate into a higher hazard as compared to areas 

located further away, as damage from earthquakes depends on 

numerous factors such as subsurface geology as well as 

adherence to the building codes. 

          Recognizing an earthquake behavior is of high importance. 

Previous earth quake experiences has shed light on the fact that 

in order to decrease the damages caused by earthquakes is only 

possible through in depth studies of previous earth quakes and 

also taking into consideration quake behavior of important 

structures. Concrete dames are of great importance because any 

damage can cause irreparable financial and causalities. Dynamic 

analysis of the concrete weight dams against external and 

internal forces has been the center of attention for Scientists and 

experts. 

          Present study is focused on dynamic analysis of concrete 

dam against difference forces caused by recent earthquakes. 

HassanMirza-Bozorg and MehdiVarmarziar in 2009 did a study 

in which they studied the effect of earthquake on the linear 

response of the concrete dam. The purpose of this study was to 

study the effect of non-uniform instigation tremulous on 

tremulous response of concrete dam and to compare it to uniform 

instigation which is common in analyzing and  designing dams 

using the ABAQUES software. Chopra in 1991 studied the effect 

of earthquake on a weight dam conditional of the fact that there 

is a shaking floor under the dam. In this study the effect of 

earthquake on a rigid dam and a flexible dam was studied and 

several graphs were shown. Several problems that are a result of 

static analysis method are addressed. Various drawbacks include 

not considering: the structural elasticity, damping forces, 

variation of the foundation acceleration over time, and the 

alternation and short duration characteristics of the seismic 

loading. In Response Spectra analysis method the history of the 

structures behavior under the accelogram of the earthquake was 

studied and the forces, stresses and movements were calculated. 

In this study CADAM was used which is considered to be 

powerful software of this kind. For the purpose of response 

spectra records of real earthquakes such as earthquake on 12 June 

2001 - Konokjora-Sundargarh area, Odisha, Mw 4.7, is used. 

 

          HISTORY: Dynamic analysis of concrete dam is more 

complicated compared to other buildings under the same 

conditions. ICOLD recommendations are followed while 

evaluating the seismic parameters (ICOLD, 1989), therefore an 

Operating Basis Earthquake (OBE) and a Maximum Credible 

Earthquake (MCE) are considered. The seismic input is defined 

in terms of maximum horizontal accelerations and unified 

response spectra. Artificial acceleration time histories which are 

compatible with the response spectra are also provided and can 

be employed especially for non-linear analyses. McGuire´s 

relationship between magnitude, distance and ground 

H 
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acceleration is used when evaluating the maximum horizontal 

acceleration which is based on the earthquake-catalogue 

(Lenhardt, 1995). For the OBE, a return period of 200 years is 

selected with a minimum value of 0.6 m/s2. For the MCE, not 

only the results of extreme-value statistics are considered, but 

also the global geology and long-term tectonic processes are 

taken into account. The resulting ground accelerations could be 

considered as approximate values only and, in general, more 

detailed studies including the local geological situation are 

necessary for a specific site. The maximum acceleration of the 

vertical excitation is defined as 2/3 of the respective maximum 

horizontal acceleration. 

          A pseudo-dynamic seismic analysis is based on the 

response spectra method. It is conceptually similar to a pseudo-

static analysis except that it recognizes the dynamic amplification 

of the inertia forces along the height of the dam. However, the 

oscillatory nature of the amplified inertia forces is not 

considered. That is the stress and stability analyses are performed 

with the inertia forces continuously applied in the same direction. 

Since the pseudo-dynamic method does not recognize the 

oscillatory nature of earthquake loads it is also appropriate to 

perform the safety evaluation in two phases: (a)the stress analysis 

using peak spectral acceleration values, and (b) the stability 

analysis using sustained spectral acceleration values. It is 

assumed in these analyses that the dynamic amplification applies 

only to the horizontal rock acceleration. The period of vibration 

of the dam in the vertical direction is considered sufficiently 

small to neglect the amplification of vertical ground motions 

along the height of the dam. 

 

THE EQUATIONS GOVERNING THE LINEAL DYNAMIC 

ANALYSIS OF STRUCTURES 

 

For three-dimensional seismic motion, the typical modal 

Equation is written as:  

 

nz                

 

where the three Mode Participation Factors are defined by 

 

 

in which i is equal to x, y or z. Two major problems must be 

solved to obtain an approximate response spectrum solution to 

this equation. First, for each direction of ground motion, 

maximum peak forces and displacements must be estimated. 

Second, after the response for the three orthogonal directions has 

been solved, it is necessary to estimate the maximum response 

from the three components of earthquake motion acting at the 

same time. This section addresses the modal combination 

problem from one component of motion only.  

For input in one direction only, Equation (15.1) is written as: 

 

 
 

          Given a specified ground motion , damping value 

and assuming Pni = -1.0, it is possible to solve the Equation at 

various values of  and plot a curve of the maximum peak 

response  . For this acceleration input, the curve is by 

definition the displacement response spectrum for the earthquake 

motion. A different curve will exist for each different value of 

damping. 

A plot of  is defined as the pseudo-velocity 

spectrum and a plot of defined as the pseudo-

acceleration spectrum. 

        The three curves-displacement response spectrum, 

pseudo-velocity spectrum, and pseudo-acceleration 

spectrumare normally plotted as one curve on special log 

paper. However, the pseudo-values have minimum physical 

significance and are not an essential part of a response spectrum 

analysis. The true values for maximum velocity and acceleration 

are calculated from the solution of Equation (15.2). There is a 

mathematical relationship, however, between the pseudo-

acceleration spectrum and the total acceleration spectrum. The 

total acceleration of the unit mass, single degree-of-freedom 

system, governed by Equation (15.2), is given by: 

 

 
Equation (15.2) can be solved for (t) and substituted into 

Equation (15.3) to yield: 

 
 

       Therefore, for the special case of zero damping, the total 

acceleration of the system is equal to y(t) . For this reason, the 

displacement response spectrum curve is normally not plotted as 

modal displacement y( )MAX versus . It is standard to present 

the curve in terms of S( ) versus a period T in seconds, 

where: 

S(  )a  MAX        

 

and 

 

  

         The pseudo-acceleration spectrum curve, S ( )a , has the 

units of acceleration versus period that has some physical 

significance for zero damping only. It is apparent that all 

response spectrum curves represent the properties of the 

earthquake at a specific site and are not a function of the 

properties of the structural system. After an estimation is made of 

the linear viscous damping properties of the structure, a specific 

response spectrum curve is selected. 

 

          MODELING THE DAMS SYSTEM AND 

FOUNDATION: The Hirakud Dam is a composite structure of 

earth, concrete and masonry. Ten km north of Sambalpur, it is 

the longest major earthen dam in the world, measuring 24 km 

including dykes, and stands across the river Mahanadi. The main 

dam has an overall length of 4.8 km spanning between two hills; 

the Lamdungri on the left and the Chandili Dunguri on the right. 

The dam is flanked by 21 km earthen dykes on both the left and 
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right sides, closing the low saddles beyond the adjoining hills. 

The dam and dykes together measure 25.8 km. It also forms the 

biggest artificial lake in Asia, with a reservoir holding 743 km² at 

full capacity, with a shoreline of over 640 km. 

         The building of the dam in spite of its great height and its 

hardness shows a strong behavior under horizontal movements, 

because of this in the below study the modeling was done under 

the acceleration of several earthquakes so that we can study the 

maximum vibration. 

         The study area lies between 17° to 24°N, 78°o 88°E and a 

simplified geology map (Sarkar, 2001) with main tectonic 

elements (GSI, 2000) is shown in Fig. 1. The Bastar craton [BB] 

is separated from the Dharwar [DB] and Singhbhum cratons [SB] 

by the Godavari [GG] and Mahanadi [MG] Gondwana grabens 

respectively; with the Eastern Ghat Mobile belts [EGMB] lying 

to the south east. From detailed geological, petrological and 

structural studies the Central Indian shear (CIS, Yedekar et al., 

1990) has been identified, which separates the Bastar block from 

the northern (Bundelkhand) block. The western side of this shear 

is buried under alluvium and traps while to the east it forks into 

two parts with the northern part coming close to the Tan shear. 

From geological and geochronological data the other arm is 

conjectured to extend eastwards below the Gondwana sediments 

and merge with the Singhbhum shear [8] (Yedekar et al., 1990). 

The Tan shear [3] is believed to extend below the cover (Yedekar 

et al., 1990) and possibly joins the Barabhum shear [7] within the 

Singhbhum block [SB]. Due to the extensive surface cover of the 

Mahanadi Graben [MG] by the Gondwana sediments, the 

subsurface extension of these structures needs to be verified. The 

north-western part of the study region and the northern part of 

the Godavari Graben are covered by Deccan flood basalts. The 

Bastar craton consists of two Proterozoic basins (Chattisgarh [C] 

and Indravati [I]). The Central Indian Tectonic zone (CITZ) 

(Yedekar et al., 1990) lying to the north of the CIS is marked by 

several sub-parallel ENE trending faults: Narmada North and 

South [11 and 12], Tapti fault [1], Gavilgarh fault [2], Tan shear 

[3], Bamni-Chilpa fault [5] and Tatapani fault [6]. The Tatapani 

area has several thermal springs that are responsible for the high 

heat flow in Central India (Ravi Shankar, 1991). The Singhbhum 

Block [SB] to the east is separated from the rest of the Indian 

Peninsular Shield by the Mahanadi Graben [MG] occurring to its 

west and the Sukinda thrust (Mahadevan, 2001) to the south. 

Tectonically, this block includes the Singhbhum granite (which 

includes banded iron formation) to the south, and the Proterozoic 

Singhbhum mobile belt in the middle separated from the 

Chotanagpur Granite Gneiss terrain in the north by the Barabhum 

shear [7]. The Eastern Ghat Mobile Belt (EGMB) is a high-grade 

NE-SW metamorphic belt to the south of the Singhbhum block. 

The EGMB is separated from the adjoining blocks by a major 

shear/thrust called Sileru shear zone 

 

 

         Fig. 1. Simplified geology and tectonic map of the study 

area redrawn from Sarkar (2001) and GSI (2000). DB-Dharwar 

block, BB-Bastar block, SB-Singhbhum block, CITZ-Central 

Indian Tectonic zone,EGMB-Eastern Ghat Mobile Belt, GG-

Godavari graben, MG-Mahanadi graben, I-Indravati basin, C-

Chattisgarh basin, 1-Tapti fault, 2-Gavilgarh fault, 3-Tan shear, 

4-Central Indian shear, 5-Bamni-Chilpa fault,6-Tatapani fault, 7-

Barabhum shear, 8-Singhbhum shear, 9-Sukinda thrust, 10-Sileru 

shear, 11-North Narmada fault, 12-South Narmada fault. Hy-

Hyderabad, Bn-Bhubhaneswar, Dn-Dhanbad, Jb-Jabalpur, Np-

Nagpur 

 

 

Fig 2: Figure showing the Mahanadi Basin 

 

 

 

 

 

 

 

 

Fig. 3: A view of the dam 

 

          Since the pseudo-dynamic method does not recognize the 

oscillatory nature of earthquake loads it is also appropriate to 

perform the safety evaluation in two phases: (a) the stress 

analysis using peak spectral acceleration values, and (b) the 

stability analysis using sustained spectral acceleration values. It 

is assumed in these analyses that the dynamic amplification 

applies only to the horizontal rock acceleration. The period of 

vibration of the dam in the vertical direction is considered 

sufficiently small to neglect the amplification of vertical ground 

motions along the height of the dam. 

          To ensure the accuracy of the pseudo-dynamic method, the 

structure is divided in thin layers to perform numerical 

integrations. Number of divisions up to 301 can be specified. The 

weight of the concrete is 2630Kg/m
3
.The Poisson‘s coefficient 

was 0.2. The dynamic flexibility of the structure is modeled with 

the dynamic concrete Young‘s modulus (Es) 27400MPa.  The 

dam damping on rigid foundation without reservoir interaction is 

considered to be 0.05. Any change to these basic parameters 

affects the fundamental period of vibration and the damping of 

the dam-foundation-reservoir system.  Thus the spectral 

accelerations are evaluated. The wave reflection coefficient (α) is 

the ratio of the amplitude of the reflected hydrodynamic pressure 

wave to the amplitude of a vertical propagating pressure wave 

incident on the reservoir bottom.  A value of α = 1 indicates that 

pressure waves are completely reflected, and smaller values of α 

indicate increasingly absorptive materials .The value of α is 

considered to be 0.5. The velocity of pressure waves in water is 

in fact the speed of sound in water. Generally it is assumed at 

1440 m/sec (4720 ft/sec). 

          Because the maximum response in the natural vibration 

mode and in higher modes doesn't occur at the same time, a 

modal combination has to be considered.  Four options are 

offered to the user: (i) Only the first mode; (ii) Only the static 

correction computed for higher modes; (iii) SRSS (square-root-

of-the-sum-of-squares of the first mode and static correction for 

higher modes); or the (iv) Sum of absolute values which provides 

always conservative results. 

          The SRSS combination is considered for the study. 

 

 

 

Fig 4: Accelograph for 
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12 June 2001 - Konokjora-Sundargarh area, Odisha, Mw 4.7 

earthquake 

 

II. ANALYSIS AND RESULTS 

          Dynamic Analysis of the dam section has been performed 

using CADAM with the parameters of the dam as input. The dam 

section has been checked for various load combinations .The 

result of stress and stability analysis  for usual combination had 

been presented through Table 1 and Table 2 respectively whereas 

Table 3 and Table 4 depicts the results of stress and stability 

analysis for flood combination. It is evident from the results that 

the stress are within the permissible limits on all the joints and 

the Factor of safety for Overturning and Sliding is quite higher 

than the desired/safe values as per the code. The results of stress 

and stability analysis for peak acceleration values and sustained 

acceleration values for Seismic 1(OBE) has been presented 

through Table 5-8 It is observed that the dam section is safe for 

all seismic combinations and the dam is safe against stresses, 

sliding and overturning at all the joints considered.  

          The overall results can be summarized as follows. The dam 

section is found to be safe for the present PGA values of 0.16g 

and no further retrofitting measures are required for the section 

presently. The FOS for sliding and overturning are observed as 

8.974 and 6.258 for usual combination where as required is 1.00. 

For flood combination the FOS is observed as 5.385 and 5.939 

whereas required is greater than1. For seismic 1 combination 

FOS is 19.707 and 4.336 when required is 1.1 . The Static, 

Pseudo-Static and Pseudo Dynamic Loads with the position of 

application are summarized from Table 9 to Table 16.  

 

 

 

 

TABLE 1: Usual combination (stress analysis) 

 

 

 

 

TABLE 2: Usual combination (stability Analysis) 

 
Joint Safety Factors Resultants Uplift 

ID Upstrea

m 

Elevatio

n 

Sliding  

Peak     residual 

Overturning 

Toward 

u/s        d/s 

upliftin

g 

Normal 

kN 

Shear 

KN 

Moment 

KN 

Position 

% of 

joint 

Final 

Force 

kN 

1 60.000 > 100 > 100 > 

100 

> 100 > 100 -215.2 0.0 0.0 50.000  

2 50.000 > 100 > 100 > 

100 

> 100 > 100 -2381.7 0.0 -1108.9 45.404  

3 40.000 > 100 40.973 12.9

09 

11.99

4 

12.592 -5247.8 128.1 -14933.7 34.244 50.00

0 

4 30.000 33.03

4 

8.001 5.89

2 

4.876 5.651 -8960.0 1119.

9 

-34795.1 35.059 45.40

4 

5 20.000 16.56

6 

4.450 4.76

0 

3.403 4.294 -

13761.2 

3092.

7 

-55802.8 38.045 34.24

4 

6 10.000 11.08

5 

3.250 4.36

9 

2.779 3.727 -

19651.5 

6046.

5 

-72464.9 41.189 35.05

9 

7 Base 8.974 3.032 6.25

8 

3.184 5.101 -

30265.7 

9981.

2 

-

109446.0 

42.736 38.04

5 

Required               >1.00    >1.000    >1.000    >1.000    >1.000 

 

 

joint Stresses 

 

ID 

 

Upstream 

Elevation(

m) 

Normal stresses 

U/s                        D/s 

(kPa)                   (kPa) 

Allowable stresses 

Tension    compression 

Shear 

u/s                maximum                D/s 

(kPa)            (kPa)                     (kPa) 

1 60.000 -23.544 -23.544 0.000           -9990.000  

2 50.000 -299.908 -170.263 0.000           -9990.000  

3 40.000 -565.245 -15.875 0.000           -9990.000 0.000              12.588            12.588 

4 30.000 -653.789 -35.684 0.000           -9990.000 0.000              58.710            28.297 

5 20.000 -696.683 -114.696 0.000           -9990.000 0.000               121.565            90.951 

6 10.000 -717.814 -221.321 0.000           -9990.000 0.000              195.466          175.402 

7 Base -872.986 -342.992 0.000           -9990.000 0.000             280.541            271.984 

http://asc-india.org/lib/20010612-orissa.htm
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TABLE 3: Flood combination (stress analysis) 

 
joint Stresses 

 

ID 

 

Upstream 

Elevation(

m) 

Normal stresses 

U/s                        D/s 

(kPa)                   (kPa) 

Allowable stresses 

Tension    compression 

Shear 

u/s                maximum                D/s 

(kPa)            (kPa)                     (kPa) 

1 60.000 -23.544 -23.544 0.000        -15000.00  

2 50.000 -191.114 -207.443 0.000        -15000.00 0.000       -22.397            164.497 

3 40.000 -293.961 -167.575 0.000        -15000.00 0.000        132.883           132.883 

4 30.000 -288.830 -281.060 0.000        -15000.00 0.000        222.874           222.874 

5 20.000 -269.627 -422.169 0.000        -15000.00 0.000        334.770           334.770 

6 10.000 -247.919 -571.632 0.000        -15000.00 0.000       453.290          453.290 

7 Base -411.487 -724.370 0.000        -15000.00 0.000        574.407        574.407 

 

 

 

 

TABLE 4: Flood combination (stability Analysis) 

 
Joint Safety Factors Resultants Uplift 

ID Upstream 

Elevation 

Sliding 

Peak       residual 

Overturning 

toward 

u/s            d/s 

uplifting Normal 

kN 

Shear 

KN 

Moment 

KN 

Position 

% of 

joint 

Final 

Force 

kN 

1 60.000 > 100 > 100 > 100 > 100 > 100 -215.2 0.0 0.0 50.000  

2 50.000 47.116 7.724 9.462 4.269 6.565 -2018.9 261.4 139.7 50.683 362.8 

3 40.000 15.509 2.839 4.707 2.526 3.720 -4167.9 1468.0 -3435.6 45.436 1532.6 

4 30.000 9.512 2.026 4.177 2.033 3.128 -7405.9 3655.6 -437.4 49.773 3480.3 

5 20.000 7.083 1.719 4.044 1.819 2.891 -11733.0 6824.3 14626.2 53.675 6206.0 

6 10.000 5.782 1.563 3.998 1.702 2.766 -17149.2 10973.9 47247.1 56.583 9709.5 

7 Base 5.385 1.755 5.939 2.033 4.016 -28271.5 16104.5 64611.4 54.591 9374.0 

Required               >1.0000     >1.000     >1.000      >1.000       >1.000 

 

 

TABLE 5: Seismic #1 combination-Peak accelerations (Stress Analysis) 

 

 

 

 

 

 

 

joint Stresses 

 

ID 

Upstream 

Elevation 

(m) 

Normal stresses 

U/s                        D/s 

(kPa)                   (kPa) 

Allowable stresses 

Tension    compression 

Shear 

u/s                maximum                D/s 

(kPa)            (kPa)                     (kPa) 

1 60.000 -28.061 -24.050 0.000    -27270.000 0.000             -9.068           0.000 

2 50.000 -485.349 -34.973 0.000    -27270.000 0.000             -68.147         27.733 

3 40.000 -797.246 0.000 0.000    -27270.000 0.000             -45.624         0.000 

4 30.000 -841.444 0.000 0.000    -27270.000 0.000              26.446         0.000 

5 20.000 -878.089 -46.114 0.000    -27270.000 0.000              63.312       36.567 

6 10.000 -960.965 -115.083 0.000    -27270.000 0.000              98.155         91.258 

7 BASE -1204.610 -172.699 0.000    -27270.000 0.000             138.375       136.946 
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TABLE 6: Seismic #1 combination-Peak accelerations (Stability Analysis) 

 

 

TABLE 7: Seismic #1 combination-Sustained accelerations (Stress Analysis) 

 
joint Stresses 

 

ID 

 

Upstream 

Elevation(

m) 

Normal stresses 

U/s                        D/s 

(kPa)                   (kPa) 

Allowable stresses 

Tension    compression 

Shear 

u/s                maximum                D/s 

(kPa)            (kPa)                     (kPa) 

1 60.000 -25.491 -23.167 0.000          -27270.000 0.000              -5.267                0.000 

2 50.000 -405.094 -80.749 0.000         -27270.000 0.000              -58.450            64.032 

3 40.000 -694.229 0.000 0.000          -27270.000 0.000              -32.352            0.000 

4 30.000 -781.563 0.000 0.000          -27270.000 0.000               27.458            0.000 

5 20.000 -824.091 -22.546 0.000          -27270.000 0.000               90.646          17.878 

6 10.000 -854.207 -127.713 0.000          -27270.000 0.000               150.389        101.273 

7 Base -1026.093 -240.301 0.000          -27270.000 0.000               218.551        190.553 
 

TABLE 8: Seismic #1 combination-Sustained accelerations (StabilityAnalysis) 

 

 

 

TABLE 9: Static Loads (1/1) 

 
           Self Weight Normal Operating Level 

Joint Dam Upstream Reservoir Uplift 

ID 
Upstream 

Elevation 
Vertical load Horizontal Load Normal Load 

  D(kN) Position x Hnu(kN) Elevation(m) Un(kN) Position I(m) 

1 60.00 -215.2 4.570     

2 50.00 -2381.7 4.600     

Joint Safety Factors Resultants Uplift 

ID Upstream 

Elevation 

Sliding 

Peak      residual 

Overturning 

Toward 

u/s             d/s 

uplifting Normal 

kN 

Shear 

KN 

Moment 

KN 

Position 

% of 

joint 

Final 

Force 

kN 

1 60.000 > 100 4.310 38.973 > 100 > 100 -238.1 -55.3 -27.9 48.717  

2 50.000 32.229 6.437 4.619 > 100 > 100 -2635.7 -409.5 -3852.3 35.574 48.6 

3 40.000 63.373 13.106 3.801 14.598 13.936 -5855.8 -446.8 -14337.2 27.112 452.7 

4 30.000 95.377 23.863 3.999 5.662 6.254 -10121.2 424.1 -40580.1 30.853 1926.3 

5 20.000 33.843 9.830 4.103 3.872 4.752 -15674.7 1594.6 -79772.5 34.997 4177.8 

6 10.000 23.665 7.492 3.656 3.187 4.124 -22516.4 3005.3 -123459.6 36.898 7207.2 

 Base 19.707 7.089 4.336 3.700 5.645 -34281.2 4835.9 -213093.8 37.513 7379.7 

Required              >1.000       >1.000        >1.00         >1.00        >1.00 

 

Joint Safety Factors Resultants Uplift 

ID Upstream 

Elevation 

Sliding 

Peak      residual 

Overturning 

toward 

u/s             d/s 

uplifting Normal 

kN 

Shear 

KN 

Moment 

KN 

Position 

% of 

joint 

Final 

Force 

kN 

1 60.000 > 100 6.929 62.817 > 100 > 100 -222.4 -32.1 -16.2 49.204  

2 50.000 48.511 9.221 6.952 > 100 > 100 -2461.1 -266.9 -2774.3 38.873  

3 40.000 79.350 16.094 4.571 13.316 13.012 -5437.8 -337.9 -14197.9 28.913 452.7 

4 30.000 90.446 21.348 3.717 5.310 5.840 -9322.8 436.7 -37068.9 30.597 1926.3 

5 20.000 24.279 6.693 3.573 3.662 4.437 -14359.2 2145.4 -76854.7 34.221 4177.8 

6 10.000 14.504 4.363 3.537 2.972 3.851 -20546.8 4709.6 -106034.4 37.669 7207.2 

7 Base 11.298 3.898 4.781 3.397 5.271 -31520.5 8086.4 -162269.2 39.658 7379.7 

Required              >1.000          >1.000     >1. 00        >1.00         >1.00 
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3 40.00 -5700.5 6.133 128.1 41.703 452.7 6.020 

4 30.00 -10886.3 6.515 1119.9 35.037 1926.3 8.664 

5 20.00 -17939.0 11.090 3092.7 28.370 4177.8 11.307 

6 10.00 -26858.7 13.721 6046.5 21.703 7207.2 13.950 

7 Base -37645.4 16.370 9981.2 15.037 7379.7 16.593 

        

 

 

 

 

 

TABLE 10: Static Loads (2/2) 

 
 Flood Level 

Joint Upstream Reservoir Uplift 

ID 
Upstream 

elevation 
Horizontal Load Normal Load 

  Hnu(kN) Elevation(m) Un(kN) 
Position 

I(m) 

1 60.00     

2 50.00 261.4 52.433 362.8 3.377 

3 40.00 1468.0 45.767 1532.6 6.020 

4 30.00 3655.6 39.100 3480.3 8.664 

5 20.00 6824.3 32.433 6206.0 11.307 

6 10.00 10973.9 25.767 9709.5 13.950 

7 Base 16104.5 19.100 9374.0 16.593 

 

 

TABLE 11:Pseudo-Static Loads (Seismic Coefficient)-Stress Analysis 

 
JOINT 

 

Inertia Load 
Reservoirs    (Operating 

Level) 

Dam Upstream 

ID Upstream elevation Horizontal Load Vertical Load Horizontal Load 

  Qh 

(Kn) 

Elevation 

(m) 

Qv 

(kN) 

Position 

x(m) 

Hdu 

(kN) 

Elevation 

(m) 

1 60.00 -34.4 60.500 -23.0 4.570     

2 50.00 -381.1 55.469 -254.0 4.600     

3 40.00 -912.1 49.101 -608.1 6.133 -66.1 42.044 

4 30.00 -1741.8 42.241 -1161.2 8.515 -336.2 36.044 

5 20.00 -2870.2 35.376 -1913.5 11.090 -720.3 30.044 

6 10.00 -4297.4 28.551 -2864.9 13.721 -1190.9 24.044 

7 Base -6023.3 21.762 -4015.5 16.370 -1734.3 18.044 

 

TABLE 12:Pseudo-Static Loads (Seismic Coefficient)-Stability Analysis 

 
JOINT 

 

Inertia Load 
Reservoirs    (Operating 

Level) 

Dam Upstream 

ID Upstream elevation Horizontal Load Vertical Load Horizontal Load 

 
 

Qh 

(Kn) 

Elevation 

(m) 

Qv 

(kN) 

Position 

x(m) 

Hdu 

(kN) 

Elevation 

(m) 

1 60.00 -10.8 60.500 -7.2 4.570     

2 50.00 -119.1 55.469 -79.4 4.600     

3 40.00 -285.0 49.101 -190.0 6.133 -20.7 42.044 

4 30.00 -544.3 42.241 -362.9 8.515 -105.1 36.044 

5 20.00 -897.0 35.376 -598.0 11.090 -225.1 30.044 

6 10.00 -1342.9 28.551 -895.3 13.721 -372.2 24.044 

7 Base -1882.3 21.762 -1254.8 16.370 -542.0 18.044 
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TABLE 13: Pseudo - Dynamic Loads (Chopra' S   Method) - Stress Analysis (1 / 2) 

 

JOINT 

 

 

 

 

FIRST MODE HIGHER MODES 
MODAL 

COMBINATION 

DAM 
RESERVOIR 

(UPSTREAM) 
TOTAL DAM 

RESERVOIR 

(UPSTREAM) 
TOTAL SRSS 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

I

D  

 

Upstr

eam 

Eleva

tion 

(m) 

Eq1 

(kN) 

elevatio

n 

(m) 

Hd1 

(kN) 

elevatio

n 

(m) 

Em1 

(kN) 

Elevatio

n 

(m) 

Eqs 

(kN) 

Elevatio

n 

(m) 

Hds 

(kN

) 

Elevation 

(m) 

Ems 

(kN) 

Elevatio

n 

(m) 

Emc 

(kN) 

Elevatio

n 

(m) 

1 60.00 -28.5 60.504    -28.5 60.504 47.3 60.506     47.3 60.506 -55.3 60.505 

2 50.00 -246.6 56.009     -246.6 56.009 326.9 56.639     326.9 56.639 -409.5 56.411 

3 40.00 -440.1 51.142 -12.5 41.880 -452.6 50.886 351.6 56.437 2.9 56.776 354.5 56.439 -574.9 53.066 

4 30.00 -620.8 46.491 -61.0 36.260 -681.8 45.576 40.8 227.787 

-

179

.4 33.763 

-

138.6 -23.386 -695.7 44.904 

5 

20.00

0 -754.2 42.751 

-

112.

7 31.111 -866.9 41.238 -704.6 12.705 

-

517

.2 27.833 

-

1221.

8 19.109 

-

1498.1 28.502 

6 

10.00

0 -830.4 40.261 

-

159.

3 26.432 -989.7 38.035 

-

1912.9 13.955 

-

962

.7 21.822 

-

2875.

6 16.589 

-

3041.2 19.981 

7 Base -855.0 39.293 

-

200.

3 22.070 

-

1055.4 36.024 

-

3568.0 9.698 

-

146

8.0 16.008 

-

5035.

9 11.537 

-

5145.3 13.495 

 

 

TABLE 14: Pseudo - Dynamic Loads (Chopra' S   Method) - Stress   Analysis ( 2 / 2 ) 
 

 

 

 

  

TABLE 15: Pseudo -Dynamic Loads (Chopra' S Method) - Stability Analysis (1 / 2 ) 

JOINT 

 

 

 

 

VERTICAL LOADS 

DAM 

VERTICAL 

LOAD 

ID 

 

Upstream 

Elevation 

(m) 

Eqv 

(kN) 

Position x 

(m) 

1 60.000 -28.5 60.504 

2 50.000 -246.6 56.009 

3 40.000 -440.1 51.142 

4 30.000 -620.8 46.491 

5 20.000 -754.2 42.751 

6 10.000 -830.4 40.261 

7 Base -855.0 39.293 
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JOINT 

 

 

 

 

FIRST MODE HIGHER MODES 
MODAL 

COMBINATION 

DAM 
RESERVOIR 

(UPSTREAM) 
TOTAL DAM 

RESERVOIR 

(UPSTREAM) 
TOTAL SRSS 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTAL 

LOAD 

HORIZONTA

L LOAD 

HORIZONTA

L LOAD 

HORIZONTAL 

LOAD 

I

D  

 

Upstrea

m 

Elevatio

n 

(m) 

Eq1 

(kN) 

elevatio

n 

(m) 

Hd1 

(kN) 

elevatio

n 

(m) 

Em1 

(kN) 

Elevatio

n 

(m) 

Eqs 

(kN) 

Elevatio

n 

(m) 

Hds 

(kN

) 

Elevatio

n 

(m) 

Em

s 

(kN

) 

Elevatio

n 

(m) 

Emc 

(kN) 

Elevatio

n 

(m) 

1 60.000 -28.5 60.504   

 

-28.5 60.504 14.8 60.506     

14.

8 60.506 -32.1 60.504 

2 50.000 

-

246.

6 56.009     -246.6 56.009 102.2 56.639     

102

.2 56.639 -266.9 56.101 

3 40.000 

-

440.

1 51.142 -12.5 41.880 -452.6 50.886 109.9 56.437 0.9 56.776 

110

.8 56.439 -466.0 51.216 

4 30.000 

-

620.

8 46.491 -61.0 36.260 -681.8 45.576 12.8 227.787 

-

56.

1 33.763 

-

43.

3 -23.386 -683.2 45.508 

5 20.000 

-

754.

2 42.751 

-

112.

7 31.111 -866.9 41.238 -220.2 12.705 

-

161

.6 27.833 

-

381

.8 19.109 -947.3 38.518 

6 10.000 

-

830.

4 40.261 

-

159.

3 26.432 -989.7 38.035 -597.8 13.955 

-

300

.8 21.822 

-

898

.6 16.589 

-

1336.8 30.287 

7 Base 

-

855.

0 39.293 

-

200.

3 22.070 

-

1055.4 36.024 

-

1115.0 9.698 

-

458

.7 16.008 

-

157

3.7 11.537 

-

1894.8 22.235 

 

 

  

TABLE16: PSEUDO - DYNAMIC LOADS (CHOPRA' S METHOD) - STABILITY ANALYSIS ( 2/ 2 ) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. CONCLUSIONS AND RECOMMENDATIONS 

         Results presented in this paper demonstrate that the 

response of concrete gravity dam-reservoir systems is 

significantly affected by various static and dynamic loading 

parameters. The design check of existing dam is performed, for 

the present PGA value of the earlier earthquake i.e. 0.16g, to 

assess whether seismic upgrading of Hirakud Dam is necessary 

from seismic safety point of view.  It can be concluded from the 

present study that the dam section is safe for all possible load 

JOINT 

 

 

 

 

VERTICAL LOADS 

DAM 

VERTICAL 

LOAD 

ID 

 

Upstream 

Elevation 

(m) 

Eqv 

(kN) 

Position x 

(m) 

1 60.000 -7.2 4.570 

2 50.000 -79.4 4.600 

3 40.000 -190.0 6.133 

4 30.000 -362.9 8.515 

5 20.000 -598.0 11.090 

6 10.000 -895.3 13.721 

7 Base -1254.8 16.370 
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combinations and no further retrofitting measures are required 

for the section. 

 

REFERENCES 

[1] Anatech Corporation‖ ANACAP-Concrete Analysis Program‖, Version 
2.le, 1997. 

[2] Bureau of Reclamation (1976).‖Design of Gravity dams‖ A Water 
Resources Technical Publication. 

[3] Chopra A.K. Dynamics of Structures – Theory and Application to 
Earthquake Engineering.  Prentice Hall, 2001. 

[4] Chopra A.K. and Hanchen T.,‖EACD-3D-96: A Computer program for 3-
dimensional analysis of concrete Dam‖ University of California, Berkeley, 
California, Report No.UCB/SEMM-96/06,October 1996. 

[5] Fenves and Chopra A.K. (1987)‖Simplified Analysis of Concrete Dams‖, 
Journal of Structural Engineering, ASCE, Vol.113, No.8, pp1688-1708. 

[6] FERC (Federal Energy Regulatory Commission). Chapter III Gravity 
Dams. In: Federal Energy Regulatory Commission, Office of Hydropower 
Licensing. Engineering guidelines for evaluation of hydropower projects. 
Washington, 2002 

[7] Gupta I.D. (2002)‖The state of the art in Seismic Hazard Analysis‖, ISET 
Journal of Earthquake Technology, Paper No.428, Vol.39, No.4, December 
2002, pp 311-346. 

[8] ICOLD (1989) ‗Selecting Parameters for Large dams-Guidelines and 
Recommendations‘ ICOLD Committee on Seismic Aspects of Large dams, 
Bulletin 72. 

[9] Koltuniuk, R.M., HVD-8110-MDA-97-4,‖Non-linear Dynamic Structural 
Analysis of Hoover Dam Including Modelling of Contraction Joint Opening 
and Concrete Cracking ―, Bureau of Reclamation, September 1997. 

[10] Kramer, Steven L.1996, Geotechnical Earthquake Engineering, Prentice 
Hall, 653 pp. 

[11] Krinitzsky, E. L. (1995), Deterministic versus probabilistic seismic hazard 
analysis for critical structures, Eng Geol 40, 1–7. 

[12] Mills,B.L.,HVD-8110-MDA-97-5,‖Kinematic studies to determine the 
stability of postulated independent concrete blocks indicated by the non-
linear analysis of Hoover Dam during Seismic Loading‖, Bureau of 
Reclamation, December 1997. 

[13] National Research Council (NRC) 1985, Safety of Dams; Flood and 
Earthquake Criteria, Washington D.C; National Academy Press. 

[14] O‘Connell, D. and Ake, J.,‖Ground Motion Analysis for Hoover dam‖, 
Bureau of Reclamation, Seismotectonic Report 94-1, January 1995. 

[15] Payne, T.L.HVD-8110-MDA-97-2,‖Linear Elastic Dynamic Structural 
Analysis including mass in the foundation for Hoover Dam‖, Bureau of 
Reclamation, April, 1998. 

[16] Sahu, Tejram 2006-07, NIT, Raipur, Chhattisgarh, ―Seismic Hazard 
Analysis of Gangrel and Sondur Dam Sites‖, M.Tech.desertation. 

[17] Sarma S. K. (1975), Seismic stability of earth dams and embankments. 
Geotechnique, 25, 743 - 761, ISSN: 0016-8505. 

[18] Scott, G.‖RIGID-Dynamic Response of Jointed Rock Masses‖, University 
of Colorado, 1982. 

[19] United States Committee on Large Dams,‖U.S. and World Dam, 
Hydropower and Reservoir Statistics‖, USCOLD Committee on Register of 
Dams, 1995. 

[20] USBR, Design of Gravity Dams. Denver: United States Department of the 
Interior – Bureau of Reclamation, 1976. 

[21] Westergaard H. M., ―Water pressure on dams during earthquakes‖ 
Transactions ASCE, v. 98, n. 1835, pp. 418-433, 1933. 

 

AUTHORS 

First Author – Gaurva Verma, Research Scholar, Deptt.of Civil 

Engg., NIT, Raipur, (C.G.) 492010, India, Email: 

gaurva.verma@gmail.com 

Second Author – Dr.M.K.Verma, Professor, Deptt.of Civil 

Engg., NIT, Raipur, (C.G.) 492010, India, Email: 

mkseem670@gmail.com 

Third Author – Dr.R.K.Tripathi, Associated Professor, Deptt.of 

Civil Engg., NIT, Raipur, (C.G.) 492010, India, Email: 
rajesh_tripath64@yahoo.co.in     

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               341 

ISSN 2250-3153  

www.ijsrp.org 

Reproductive Phenology and Morphological Analysis of 

Indian Dendrobium Sw. (Orchidaceae) from the Northeast 

Region 

Adani Lokho
1
 and Yogendra Kumar

2
 

 
1 Department of Botany, Institute of Sciences, Visva Bharati Santiniketan-73125 India 

2 Department of Botany, North Eastern Hill University, Mawkynroh, Shillong-22. India. 

 
    Abstract- The present paper deals with sixteen species of 

Indian Dendrobium Sw. from the Northeastern regions which are 

economically important from aesthetic value related industry. 

The detailed morphological characterization and the reproductive 

phenology are discussed. Vegetative characters reveal sizeable 

variations among the species which can be differentiated from 

one another. The height of the psuedobulb stem with nodes and 

internodes ranges from 15 cm to 130 cm, the maximum height 

was recorded in D. moschatum. The sessile lanceolate leaves 

with a maximum length were recorded in D. moschatum. The 

longest inflorescence was found in D. clavatum, interestingly in 

Dendrobium the longer the inflorescence the more the numbers 

of flower bearing. The flowers were exquisite and showy which 

exhibit different shapes and colours, the largest flower was 

recorded in D. formosum. Most of the species began to sprout 

new shoots during spring season. The low temperature, rainfall 

and humidity promote the flower bud initiation except in D. 

nobile, and D. heterocarpum favoured by moderate temperature 

and high humidity. The longevity of the flower ranges from 5 to 

23 days with a maximum recorded in D. formosum. Post 

fertilization phenophase is the longest period exhibited by all the 

species under study, for instance seedpod initiation to maturity 

ranges from 56 to 120 days. 

 

    Index Terms- Dendrobium, Morphology, Phenology, 

Phenophase. Reproductive. 

 

I. INTRODUCTION 

he study of periodically occurring phenomena in plants in 

relation to the climate and changes of seasons is known as 

phenology. Leith (1970), Leith and Radford (1971) first 

discussed the concepts of phenological studies and its 

significance. The phenology study deals not only the vegetative 

and reproductive phase corresponding to the climate and seasonal 

changes of a particular area, but also determines the degree of 

reproductive synchrony with other plant species (Rathcke, 1988 

a, b). Synchrony among species might be advantageous in which 

the presence of one species facilitates increase in pollinator 

visitation and enhanced in fruit/seed set in another species 

(Thomson, 1980, 1982; Rathcke and Lacey, 1985).  Phenological 

study is important in plant management and combating 

afforestation, honey analysis, floral biology, estimation of 

reproductivity and regeneration (Mulik and Bhosale, 1989). The 

flowering phenology differs from species to species in 

accordance with the ecosystems they associates and this suggest 

that specific patterns of flowering phenology may be a 

characteristic of specific ecosystem types (Pojar, 1974; Heinrich, 

1976). The floral initiation in orchids is determined by the 

genotypes and its interactions with the environmental conditions 

such as temperature, humidity, light, and photoperiod (Bose and 

Yadav, 1992). 

        Phenological studies reflect the daily occurrence of plants 

and animals in total response to environment. For plants, this 

includes both vegetative and reproductive such as bud formation, 

flowering, fruiting, and seed germination, along with vegetative 

phase like leaf flushing and shedding. Most phenological studies 

are based on observation of periodic phenomena occurring at a 

given location over a period of several years. The microclimatic 

study with reference to phenological research gains a tremendous 

attention because it represents the actual conditions that influence 

plant response. The factors governing phenology are both 

internal and external. The internal or the inherited traits are the 

outcome of the development of the species through the ages and 

determined the broad patterns of its phenological behaviour even 

when it grows in places with dissimilar climatic conditions. The 

external factors modify the internal factors. Among these factors 

may be listed rainfall, temperature, humidity, soil moisture at 

different depth, light intensity, and its duration, reserve food 

materials etc.  

        Generally three environmental factors which triggers the 

phenological progress of the plant have been identified – viz., 

photoperiod, temperature and moisture (Rathcke and Lacey, 

1985). These three factors can be considered as responsible that 

breaks bud dormancy and initiates the developmental activity. 

Once set in motion this process advances as a function of 

temperature and day length, or a combination of the two. Since 

the phenological patterns varies for species to species with 

respect to different ecosystems, using the climatic and flowering 

data, determination of the flowering triggers and the 

developmental requirements for different species can be 

evaluated. The duration of different phenophases constitutes 

specific supply of available resources such as pollen, nectar, fruit 

and seeds. In plants, allocation of resources to reproduction may 

occur at the expenses of future vegetative growth (Allinson et al., 

1989; Evenson, 1983; Sohn and Policansky, 1977; Law, 1979). 

The size of the plant body and not the age is an important 

determinant or an essential for the reproductive success rate 

(Werner, 1975; Gross, 1981).  

        The phenological study helps to understand the adaptative 

strategies of the plant species in a particular kind of ecosystems 

T 
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and its management. Therefore, it is important to study the 

phenological patterns of different taxa for critical analysis of 

reproductive biology and its implications on scientific study. 

        The mode of reproduction and development of fruits in 

orchids was studied by few investigators (Reekie and Bazzaz, 

1987a, b; Primack et al., 1994). The cost of flower and fruit 

production in Tipularia discolor (Orchidaceae) was studied by 

Allinson and Dennis (1989). Maheswari (1950), Wirth and 

Withner (1959), and Veyret (1974), carried out the works on 

structural aspects of reproduction in some orchids species, and 

reported that the development of orchid fruit is generally 

associated with long period so as to form a mature embryo sac 

after pollination. Taylor et al., (1992) studied on hormonal and 

structural aspects of fruit development in orchids. The deferential 

variation of fruit set depending upon the position of flowers on 

the inflorescence has been reported on several Orchids species. 

The flower positioned towards the bottom of the inflorescence 

record higher fruit set and decreases towards the top of the 

inflorescence (Cole and Firmage, 1984; Berry and Calvo, 1991). 

The phenological study on Indian orchids are reported and found 

in strayed papers. Hegde (1980) attempted one hundred 

horticulturally important species from Arunachal Pradesh. A 

flowering calendar of several orchid species from the Northeast 

was presented by Kakati et al., (1992). A phenological study on 

Indian Paphiopedilum was conducted by Joy (1996) (Vanda by 

Limasenla et al., 2002; Bulbophyllum by John et al., 2001). 

However, there are no comprehensive phenological studies on 

Indian Dendrobium. Therefore, in the present study detailed 

phenological studies including vegetative characters of selected 

16 species from Northeast India have been undertaken with 

emphasis on reproductive phenophases in a chronological 

manner. 

 

II. MATERIALS AND METHODS 

        Sixteen Dendrobium species were collected from the 

Northeast region for the detailed phenological observation viz. (i) 

D. chrysanthum (ii) D. chrysotoxum (iii) D. crepidatum (iv) D. 

densiflorum (v) D. devonianum (vi) D. fimbriatum (vii) D. 

formosum (viii) D. heterocarpum (ix) D. moschatum (x) D. 

nobile (xi) D. ochreatum (xii) D. primulinum (xiii) D. 

transparens (xiv) D. wardianum and (xv) D. williamsonii. 

        The plants were collected from their natural habitats and 

maintained in the experimental net house, Botany department 

N.E.H.U., Shillong. The plants were identified and marked by 

giving their field number and respective accession number for all 

the species selected for the phenology study. For the 

experimental studies, 10 healthy plants of each species were 

maintained in the net house. To ascertain the chronological 

events of each species the phenological observations were made 

for three years consecutively. 

        The following parameters are categorized into two parts: 

Vegetative and Phenological. Detailed studies of both vegetative 

and phenological observations were made from 10 healthy plants 

for each selected species.  

 

A). Vegetative Morphological Characters: 

        1. Shoot height: The height of the shoot were measured 

from the basal to the tip of the stem and recorded in a standard 

unit.  

        2. Leaf:  (a) Shape (b) Apex and (c) Size 

The length and breadth of the leaves were measured from 10 

healthy leaves for each species in cm. Length measurement were 

taken from the base to the longest point and the breadth 

measurement from the widest part of the leaves. 

        3. Inflorescence: (a) Type (b) Position and (c) Length 

Length measurements of inflorescence were taken in cm. from 

the point of emergence from the nodes to the end point of the 

axis. 

        4. Floral Parts: (a) Flower number (b) Flower across (c) Size 

of petals (d) Size of the sepals (e) Size of the lip (f) Column 

length (g) Pollinia size (h) Pedicel length (i) Ovary length and (j) 

Bracts. The numbers of flowers were counted from 10 plants and 

average values are provided. Flower across were made between 

the two lateral sepals. The length of sepals, petals and the lip are 

measured from the basal margin straight to the tip. Breadth of 

sepals, petals and the lip were measured from the widest part in 

each case. Pollinia length measured from the longest axis from 

one end to the other end and the breadth from the widest portion. 

The lengths of bracts were taken from the basal to the tip and the 

breadth from the widest portion. 

        5. Seed-pod: Length measurements were taken from the 

point of attachment to the stalk to the tip of the capsule. 

 

B). Phenological characters: 

        The phenological observations were made in two distinct 

phenophases viz., Pre-pollination and Post-pollination. The Pre-

pollination observations were made from ten fully open flowers 

and ten full-grown plants for each species and data were recorded 

from the following parameters: 

        1. Pre-pollination: (a) Emergence of new shoot (Months) 

(b) Flowering seasons (Months) (c) Initiation of flower buds 

(Months) (d) Anthesis of flower (Days) (e) Longevity of 

Individual Flower (Days) 

 The emergence of new shoot, flowering seasons and initiation of 

flower buds are recorded in months. Anthesis and longevity of 

flowers are recorded on daily basis. Anthesis is the period 

recorded from the day of bud initiation to the opening of an 

individual flower. Longevity of an individual flower is the 

duration from the day of its opening till wilting of the flower. 

        2. Post-pollination: (a) Fruit initiation (days) (b) 

Maturation of seed-pod (days) (c) Browning of seedpod (Month) 

(d) Bursting of seed-pod (Month) (e) Seed-pod dehiscence 

(Months) 

        Fruit initiation is counted in days from the day of pollination 

till swollen of the ovary and observed on daily basis. The period 

from fruit initiation up to the fully-grown is taken as maturation 

and observed daily basis. The duration from maturation to 

changes in colour of the seedpod is taken as browning and 

observed on weekly basis. Browning, bursting and dehiscence of 

seedpod are recorded in months, in the successive year or within 

the same year. 

Climate of the study sites: 

         The phenological observations was carried out in 

Meghalaya, Shillong plateau, the state capital situated in the 

Northeastern region of India with an altitude of about 1500m lies 
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between 26.5 N latitude and 91.90 E longitude. The climatic data 

for the study period were collected from the Siesmological 

department, Shillong. On the basis of the daily recordings the 

monthly average readings for the last three years were calculated. 

The data obtained from these three years, the mean for each 

corresponding month was calculated. The climatic data for 

temperature, humidity and rainfall for the past three consecutive 

years are presented in the tables (Tables 1, 2 and 3). 

 

 

 

III. METEROLOGICAL DATA 

Table: 1. Meteorological data of the first year 

 

 

Table: 2. Meteorological data of the second year 

 

 

Table: 3.Meterological data of the third year 

 

Sl. 

No 

Month Temperature in 
0
C 

(Monthly average) 

Humidity 

(Monthly average) 

Rainfall 

(average) 

Minimum Maximum Morning Evening Mm 

 

1 January 05.3 14.3 62 89 12.0 

2 February 07.8 17.3 64 82 4.1 

3 March 09.5 19.3 68 83 112.0 

4 April 13.8 22.7 67 79 220.6 

5 May 16.3 23.9 77 84 109.6 

6 June 18.6 25.6 83 82 93.2 

7 July 18.4 24.0 87 87 439.1 

8 August 18.1 24.1 85 88 500.3 

9 September 17.2 24.0 79 89 270.2 

10 October 15.9 22.6 71 91 169.3 

11 November 12.6 20.6 62 90 85.6 

12 December 8.3 18.0 90 86 00.00 

Sl. 

No 

Month Temperature in 
0
C Humidity Rainfall 

Minimum Maximum Morning Evening mm 

1 January 06.6 21.7 49 85 07.8 

2 February 10.6 16.4 43 71 0.0 

3 March 12.3 21.2 40 55 04.4 

4 April 15.9 22.9 61 67 13.8 

5 May 15.9 25.2 83 82 522.1 

6 June 17.9 22.9 83 85 225.8 

7 July 18.0 24.2 88 88 717.5 

8 August 17.6 23.5 89 88 353.2 

9 September 16.9 23.7 84 92 130.3 

10 October 15.2 23.3 79 90 318.0 

11 November 109 21.7 66 91 9.7 

12 December 07.9 19.0 56 87 2.1 
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IV. RESULTS AND DISCUSSION 

Table: 4. Important vegetative and floral characters: 

 

Sl. 

No. 

Name of the 

species 
Shoot  

Leaf Inflorescence Floral 

bract 

Mentum 

Nature Shape Apex Type Position Nature Shape Nature 

1 

D. 
chrysantham 

Psuedo-

bulbs 

Lanceolate Acute Raceme Nodal Sub-erect Oblong 

acute 

Obtuse 

2 D. chrysotoxum Psuedo-

bulbs 

Obovate Unequal

-bilobed 

Raceme Base 

 of leaf 

Pendu-

lous 

Ovate 

acute 

Rounded 

3 D. clavatum Psuedo-

bulbs 

Lanceolate Acute Raceme Base of 

leaf 

Pendu-

lous 

Ovate 

acute 

Obtuse 

4 D. crepidatum Psuedo-

bulbs 

Linear 

lanceolate 

Acute Raceme Nodal Sub-erect Ovate 

acute 

Obtuse 

5 D. densiflorum Psuedo-

bulbs 

Broadly 

lanceolate 

Acute Raceme Base  

of leaf 

Pendu-

lous 

Oblan-

ceolate 

deltoid 

Subglo-

bose 

6 D. devonianum Psuedo-

bulbs 

Linear 

lanceolate 

Acumi-

nate 

Raceme Nodal Sub-erect Ovate 

acute 

Saccate 

7 D falconerii Psuedo-

bulbs 

Linear 

lanceolate 

Obliqu-

ely 

acute 

Raceme Nodal Sub-erect Ovate 

acute 

Incurved 

8 D. fimbriatum Psuedo-

bulbs 

Lanceolate Acumi-

nate 

Raceme Base  

of leaf 

Pend-

ulous 

Ovate 

acute 

Obtuse 

9 D. formosum Psuedo-

bulbs 

Oblong 

lanceolate 

Obliqu-

ely 

lobes 

Raceme Termi-

nal 

axillary 

Sub-erect Lance-

olate 

Conical 

10 D.heterocarpum Psuedo-

bulbs 

Oblong 

lanceolate 

Obliqu-

ely 

lobes 

Raceme Nodal Sub-erect Ovate 

acute 

Obtuse 

11 D. moschatum Psuedo- Lanceolate Notch Raceme Nodal Sub-erect Ovate Obtuse 

Sl. 

No 

Month Temperature in 
0
C Humidity Rainfall 

(average) 

Minimum Maximum Morning Evening mm 

 

1 January 06.1 15.5 52 86 07.2 

2 February 5.9 15.9 51 71 07.8 

3 March 10.4 20.6 51 61 46.0 

4 April 13.9 22.9 68 75 171.8 

5 May 15.9 22.8 80 88 388.2 

6 June 17.6 23.8 87 86 708.3 

7 July 17.95 24.5 83 85 114.2 

8 August 17.7 23.7 88 90 402.6 

9 September 16.6 23.0 82 90 211.1 

10 October 14.5 21.6 73 91 220.9 

11 November 10.6 18.9 63 89 0.5 

12 December 06.55 16.3 59 90 0.0 
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bulbs acute 

12 D. nobile Psuedo-

bulbs 

Oblong Obliqu-

ely 

notch 

Raceme Nodal Sub-erect Ovate 

acute 

Short 

obtuse 

13 D. ochreatum Psuedo-

bulbs 

Lanceolate Acute Raceme Oppo-

site leaf 

Sub-erect Ovate 

acute 

Obtuse 

14 D. primulinum Psuedo-

bulbs 

Oblong Unequ-

ally 

acute 

Raceme Nodal Sub-erect Ovate 

acute 

Conical 

obtuse 

15 D. transparens Psuedo-

bulbs 

Lanceolate Obliqu-

ely 

acute 

Raceme Nodal Sub-erect Oblong 

lance-

olate 

Conical 

16 D. wardianum Psuedo-

bulbs 

Oblong 

lanceolate 

Acute Raceme Nodal Sub-erect Ovate 

acute 

Rounded 

 

 

 

Table: 5. Measurement of Vegetative and Floral characters: (Sht., Lf., Infl., Fl. Brt., Fl./Infl.). 

 

Sl. 

No. 
Name of the 

species 

Shoot 

height 

cm. 

Leaf Measurement 

cm. 

Inflore-

scence 

cm. 

Floral bract 

cm. 

Number 

of flower 

per 

infloresce

nce 
L B L/B L L B L/B 

1 

D. 
chrysantham 

12-55 13.00 3.0 4.33 0.50 0.45 0.38 1.18 2-3 

2 D. chrysotoxum 12-30 12.50 4.6 2.71 16.10 0.60 0.30 2.00 12-20 

3 D. clavatum 20-80 14.97 3.37 4.44 18.30 2.00 1.00 2.00 7-10 

4 D. crepidatum 10-18 14.00 2.2 6.36 0.40 0.20 0.20 1.00 3-5 

5 D. densiflorum 15-40 13.00 4.5 2.88 13.6 1.10 0.80 1.37 25-30 

6 D. devonianum 15-70 7.56 1.37 5.51 1.00 0.40 0.20 2.00 2-3 

7 D. falconerii 15-60 4.74 0.5 9.48 0.80 0.30 0.30 1.00 3-4 

8 D. fimbriatum 30-110 14.50 3.7 3.71 14.50 0.40 0.20 2.00 15-25 

9 D. formosum 10-30 7.90 2.8 2.82 3.00 0.80 0.40 2.00 2-3 

10 D. heterocarpum 10-20 10.20 1.52 6.71 0.50 0.30 0.20 1.30 2-3 

11 D. moschatum 25-130 15.00 4.00 3.76 17.50 1.00 0.80 1.26 10-15 

12 D. nobile 15-50 10.50 3.0 3.50 1.30 1.00 0.50 2.00 2-3 

13 D. ochreatum 10-15 9.60 3.46 5.51 2.50 0.20 0.20 1.00 2-3 

14 D. primulinum 10-20 7.73 2.48 3.11 0.80 1.20 0.60 2.00 1-2 

15 D. transparens 20-60 6.50 1.5 4.33 0.50 1.00 0.80 3.30 2-3 

16 D. wardianum 10-20 11.94 1.61 7.42 1.00 2.00 1.40 1.66 2-3 

 

 

 

Abbreviations: 

 

Sht. = Shoot 

Lf. = Leaf 

Infl. = Inflorescene 

Fl. Brt. = Floral bract 

Fl./Infl. = Number of flower per inflorescene 

L = Length. 
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B = Breadth. 

L/B= Length/Breadth Ratio. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 6. Measurements of Floral Parts, Pollinia and Fruit: 
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Sl. 

No. 
Name of the 

species 

Pedic

el 

cm. 

Ovar

y 

cm. 

Flow

er 

Acros

s 

cm. 

Dorsal Sepal 

cm. 

Lateral Sepal 

cm. 

Petal 

cm. 

Labellum 

cm. 

Col

-

um

n 

cm. 

Pollinia 

mm. 

 

Seed 

pod 

cm. 

L L  L B L/B L B L/B L B L/B L B L./B L L B L 

1 

D. chrysantham 

4.55 0.97 4.32 2.1 1.3 1.6

1 

2 1 2 2.3 1.8 1.2

7 

2 2 1 0.6 1.7

1 

1.6

7 

5.53 

2 D. chrysotoxum 3.71 0.46 4.20 1.8 0.9 2 2 0.8 2.5 2 1.5 1.3

3 

2 2.2 0.90 0.5 1.7

1 

1.5

3 

5.0 

3 D. clavatum 3.57 0.45 5.0 2.8 1.5 1.8

6 

3.3 1.3 2.5

3 

2.7 1.7 1.5

8 

3.1 2.8 1.10 0.5 1.9

3 

1.6

5 

4.58 

4 D. crepidatum 3.3 0.59 3.81 2.2 1.0 2.2 2.3 1.7 1.3

5 

2 1.2 1.6

6 

2.2 2 1.10 0.4 1.4

5 

1.3

0 

2.5 

5 D. densiflorum 3.2 0.46 3.35 1.7 1.0 1.7 2.3 1.1 2.0

9 

1.8 1.4 1.2

8 

2.1 2.3 0.91 0.4 1.7

6 

1.1

2 

4.78 

6 D. devonianum 2.58 0.38 4.87 2.5 0.9 2.7

7 

3 0.9 3.3

3 

2.7 1.5 1.8 2.8 3.2 0.87 0.4 1.5

3 

1.3

8 

3.73 

7 D. falconerii 3.0 0.5 6.50 3.3 1.0 3.0 3.2 0.9 3.5

5 

3.2 1.5 2.1

3 

3.6 2.9 1.21 0.4 1.5

0 

0.9

9 

2.75 

8 D. fimbriatum 3.17 0.38 4.97 3.0 1.4 2.1

4 

3 1.2 2.5 3.4 2.2 1.4

5 

3.4 3.3 1.03 0.5 1.8

5 

1.6

8 

4.97 

9 D. formosum 2.78 0.97 9.50 6.0 1.5 4.3 6.2 2 3.1 6.5 4.5 1.4 6.5 4.8 1.35 0.8 3.0 2.6 4.03 
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3 4 9 5 

10 D.heterocarpum 2.5 0.50 3.50 3.9 1.0 3.9 3 1 3 3.3 1.3 2.5

3 

3.3 2.3 1.43 0.8 1.7

7 

1.5

5 

3.8 

11 D. moschatum 3.5 1.0 6.80 3.7 2 1.8

5 

3.5 1.2 3.1

6 

4.5 3.8 1.1

8 

3.5 1.3 2.69 0.4 2.5

7 

2.1

6 

5.2 

12 D. nobile  3.71 0.49 6.8 3.9 1.2 3.2

5 

4.1 1.1 3.7

2 

4 2.2 1.8

1 

3.6 2.8 1.28 0.5 1.7

4 

1.3

8 

4.52 

13 D. ochreatum 3.22 0.73 4.90 3.0 1.2 2.5 3.2 1.1 2.9

0 

2.8 1.2 2.3

3 

2.7 2.6 1.03 0.3 1.4

9 

1.4

0 

6.73 

14 D. primulinum 1.79 0.71 5.97 2.8 1 2.8 2.8 1.0 2.8 2.8 1 2.8 3.5 3.8 0.92 0.4 2.0

5 

1.7

3 

4.89 

15 D. transparens 1.5 0.50 3.20 2.1 0.5 4.2 2.5 0.4 6.2

5 

2.3 0.9 2.5

5 

2.5 1.5 1.66 0.5 1.6

5 

1.3

5 

3.70 

16 D. wardianum 3.8 0.6 5.80 3.8 1.5 2.5

3 

4.2 1.3 3.2

3 

4 2.2 1.8

1 

3.2 2.8 1.14 0.5 2.1

0 

1.5

8 

4.57 
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Table: 7. Phenological observations of Reproductive & Vegetative  phenophases: 
  

 

SL. 

No. 

 

Name of the 

Species 

 

*A 

Mth. 

 

*B 

Mth. 

 

 

*C 

Day

s 

 

*D 

Day

s 

 

 

*E 

Mth. 

 

 

*F 

Days 

 

 

*G 

Days 

 

 

*H 

Mth. 

 

 

*I 

Mth. 

 

*J 

Mth. 

1 

D. 
chrysantham 

Sept-

Nov 

Jun-Jul 60 10 Jun-

Oct 

5 95 Nov Feb-

May 

May-Jun 

2 D. chrysotoxum Jun- 

Aug 

Feb-Apl 62 10 Mar-

Apl 

4 67 Dec Mar-

Apl 

May-Jun 

3 D. clavatum Jun- 

Aug 

Apl-

May 

102 11 May-

Jul 

5 75 Jan Mar Mar-Apl 

4 D. crepidatum May- 

Jul 

Feb-

Mar 

65 8 Apl-

May 

7 65 Jan-

Feb 

May Jun-Jul 

5 D. densiflorum Jun- 

Aug 

Mar-

May 

100 9 Apl-

Jun 

8 92 Aug Sept-

Oct 

Sept-Oct 

6 D. devonianum Jan- 

Feb 

Feb-

Mar 

57 8 May-

Jul 

6 78 Dec Mar-

May 

Jun 

7 D. falconerii Apl- 

Jun 

Mar-

Apl 

55 7 Apl-

May 

5 63 Dec Feb Mar-Apl 

8 D. fimbriatum May-

Jun 

Jan-Mar 95 8 Mar-

May 

8 102 Dec Jan-

Feb 

Apl 

9 D. formosum May-

Jun 

Mar-

Apl 

68 23 May-

Jun 

9 107 Mar-

Apl 

May Jul 

10 D. heterocarpum Feb-

Mar 

Oct-

Nov 

75 20 Dec-

Jan 

10 68 Oct Oct-

Jan 

Jun-Jul 

11 D. moschatum May-

Jun 

May-

Jun 

65 8 May-

Jul 

6 83 Mar May May-Jun 

12 D. nobile Jan- 

Apl 

Dec-

Feb 

95 21 Mar-

Apl 

7 73 Nov Apl-

May 

Apl-May 

13 D. ochreatum Apl-

May 

Feb-

Mar 

60 8 Mar-

May 

7 120 Jan-

Feb 

Apl-

May 

May-Jun 

14 D. primulinum May- 

Jul 

Mar-

Apl 

45 7 Apl-

May 

5 60 Jan-

Feb 

Apl-

May 

May 

15 D. transparens May-

Jun 

Mar-

Apl 

58 6 Apl-

Jun 

6 65 Apl-

May 

May May 

16 D. wardianum Mar-

Apl 

Jan-Feb 70 12 Mar-

Apl 

5 60 Feb Mar-

Apl 

Apl-May 

 

 

*A= Initiation of shoot                                    *B = Initiation of flower buds   

*C = Initiation of flower buds to Anthesis      *D = Longevity of individual flower 

*E = Flowering seasons                                   *F = Initiation of seed pod after pollination 

*G = Maturation of seed pod                           *H = Browning of seed pod:   

*I = Bursting of seed pod                                 *J = Dehiscence of seed pod 

 

*Mth. = Month 
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         (I).Vegetative Morphological Characters Analysis: 

        The stems are pseudo-bulbs in general and exhibit variations 

in shape and size ranging from slender and pendulous to thick 

and fleshy, erect or sub-erect pseudo-bulbs cover with leaf 

sheaths. The height of the stems varies from species to species 

(Table 5). The maximum height was recorded in D. moschatum 

(130 cm) and a minimum in two species, D. williamsonii and D. 

ochreatum (15cm). The leaves are sessile, varying in shape and 

size (Table 4). Lanceolate leaves are more common than oblong 

shapes among the species. However, other forms are also 

encountered such as broadly lanceolate in D. densiflorum and 

oblong lanceolate in D. wardianum. The length of the leaf varies 

from one species (Table 6) to another and recorded with a 

maximum length in D. moschatum (15cm) and a minimum in D. 

falconerii (4.47cm). The length and breadth ratio depicted a 

maximum value in D. falconerii and a minimum in D. formosum. 

It is apparent that the greater the length and breadth ratio the 

more the elongation, slender and narrower the leaves and lesser 

the ratio the broader and wider the leaves. 

        The inflorescence is racemes in all the species although it 

differs in form and sizes (Table 4). For instance, D. nobile, D. 

chrysanthum, D. devonianum, D. primulinum, D. transparens, D. 

crepidatum, D. wardianum and D. falconerii has a short 

inflorescence, arising from the nodes of the pseudo-bulbs stems. 

D. moschatum, D. fimbriatum and D. clavatum has a pendant 

inflorescence arising from the upper part of the slender stems. 

Interestingly, D. densiflorum and D. chrysotoxum has a 

pendulous inflorescence arising from the base of the leaf from 

the internodes of the stems. D. formosum and D. williamsonii has 
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a terminal axillary short inflorescence. A maximum length of 

inflorescence is found in D. clavatum (18.3cm) and minimum in 

D. ochreatum (0.4cm) (Table 5) 

        The number of flower per inflorescence varies from one 

species to another and is related with the length of the 

inflorescence (Table 5). It is observed that, the longer the length 

of inflorescence the more the number of flowers. The species 

comprising of D. crepidatum, D. chrysanthum, D. transparens, 

D. heterocarpum, D. williamsonii, D. falconerii, D. wardianum, 

D. devonianum, D. nobile, D. ochreatum and D. formosum bear 

one to five flowers with the length ranging from 4mm to 3cm 

long. On the contrary, D. densiflorum, D. fimbriatum, D. 

chrysotoxum, D. moschatum and D. clavatum bear five to thirty 

flowers with the length ranging from 13 to 20 cm long. Although 

the pedicel is short and small the variations among the different 

species are prominent (Table 6). The maximum length was 

recorded in D. chrysanthum (4.55cm) and minimum in D. 

transparens (1.5 cm) long. Similarly, the length of the ovary also 

shows variations among the species and a maximum was 

recorded in D. moschatum (1cm) and minimum in D. 

devonianum (0.38cm) (Table 6). 

        The flowers of the Dendrobium exhibit a variety of shapes, 

size and colour, which makes them one of the important groups 

in the field of floriculture. The flower across length was measure 

and recorded the maximum in D. formosum (9.5cm) and 

minimum in D. transparens and D. williamsonii (3.20 cm) each 

(Table 6). The different parts such as the sepals, petals and the 

labellum largely contribute the beauty of a flower. The shapes 

and colour of these parts reflects/spells the beauty of an orchid 

flower. The three sepals are similar in appearance and shows 

variations from species to species with respect to shape, size 

(Table 6) and colour. The maximum length was recorded in D. 

formosum (6cm) and minimum in D. densiflorum (1.7cm). 

Similarly, the maximum breadth recorded in D. formosum (2cm) 

and minimum in D. transparens (0.5cm). From the present study 

it is reveal that the greater the length and breadth ratio the more 

the length in elongation as found in D. formosum with a 

maximum value and the lesser the ratio the globular and shorter 

as found in D. chrysanthum. 

        The petals are more pronounce in colour than the sepals and 

differ in size (Table 6) with an exception in D. primulinum where 

the sepals and petals are equal in size. The petals shows varying 

shade in colour and different from species to species. The 

maximum length was recorded in D. formosum (6.5cm) and 

minimum in D. densiflorum (1.8cm). And the breadth ranges 

from 9 mm to 4.5cm and recorded maximum in D. formosum and 

minimum in D. transparens. The length and breadth ratio was 

found maximum in D. primulinum and minimum in D. 

moschatum. This suggested, that the greater the ratio the more 

the elongation and the lesser the ratio the broader in breadth and 

shorter the length. The length and breadth ratios of sepals were 

found maximum in D. formosum and minimum in D. falconerii. 

Pedicel length ranges from a maximum 4.55 cm in D. 

chrysanthum to a minimum length of 1.5 cm in D. transparens 

(Table 6). The ovary length varies from one species to another 

ranging from a maximum of 1cm in D. moschatum and a 

minimum 0.38cm in D. devonianum (Table 6).  

        The labellum is the most prominent of all perianth parts, 

endowed with different shade in colour, shape and size (Table 6).        

This is the most attractive parts of the flower of an orchid and 

well displayed by the genus Dendrobium that varies from species 

to species.  The lips are flat in all the species except in D. 

moschatum where the lip forms a small round pouch. The 

margins of the lip are entire with small foldings except in D. 

fimbriatum, where the lip is deeply fimbricate on its margin. The 

flowers of D. falconerii and D. devonianum are similar in 

appearance and confusing but can be differentiate from their 

blotch on their lip. The two blotches in D. devonianum are 

yellow but in case of D. falconerii the blotch are purplish in 

colour. Similarly, D. clavatum and D. fimbriatum can be identify 

basing on the shape of their blotch as well, the blotch in D. 

clavatum in ―w‖ shaped and two distinct blotch with purple on 

the lip of D. fimbriatum. The length of labellum varies from one 

species to another and recorded maximum in D. formosum 

(6.5cm) and minimum in D. chrysanthum and D. chrysotoxum of 

equal length (2cm). The breadth was found maximum in D. 

formosum (4.8cm) and minimum value in D. moschatum 

(1.3cm). The length and breadth ratio of the lip shows that the 

greater the ratio the greater is the elongation/broader and lowers 

the ratio the shorter the length of the lip. The length of the 

column was found maximum in D. formosum (1.2cm) and 

minimum in D. ochreatum (0.3cm) long. Pollinia, four in lobes, 

maximum length was observed in D. formosum (3.09mm) and 

minimum in D. crepidatum (1.45mm) also maximum breadth in 

D. formosum (2.65mm) and minimum in D. crepidatum 

(0.99mm). 

        The floral bracts are very small in size and shows varying 

shapes. The maximum value of bract length and breadth ratio 

was recorded in D. transparens and a minimum value in D. 

falconerii (Table 5). It is obvious from the present findings that, 

the greater the value of length and breadth ratio the more linear 

and elongate and lesser the ratio the broader and short are the 

bracts. Majority of the species shows ovate acute shape bracts. 

Besides this other forms are also found such as oblong acute in 

D. chrysanthum and D. moschatum, oblong lanceolate in D. 

transparens and oblong deltoid shape in D. densiflorum, acute 

lanceolate in D. formosum and an obtuse bracts in D. fimbriatum. 

         (II) Reproductive Phenology Observation: 
        The emergence of new shoots in respect to time varies 

among the species (Table 7). Depending on their timing of 

formation of new shoots the species are group together into four 

season viz., autumn, spring, summer and winter respectively. It is 

observed that maximum numbers of species sprout out new 

shoots from early spring to late summer, starting from the month 

of March to August (Table 7). However, two species viz., D. 

devonianum and D. heterocarpum sprout their shoots in winter 

(Jan-Feb) and emergence of new shoots occurred in D. 

chrysanthum during autumn season (Sept-Oct) (Table 7). During 

the present studies, it is found that a warm to high temperature 

accompany with sufficient rainfall/moistures favours the 

sprouting of new shoots in Dendrobium species (Figs. 1, 2, & 3). 

Flowering season/time varies from species to species and 

majority blooms during warmer season depicting similar 

conditions as in the case of sprouting of new shoots. Maximum 

number of species flowered from March to July and one species 

each in both autumn (D. chrysanthum) and winter (D. 

heterocarpum) (Table 7). 
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        The emergence of the flower bud occurred maximum during 

the month from January to April. D. wardianum, D. falconerii, 

D.chrysotoxum, D. densiflorum, D. crepidatum, D. transparens, 

D. formosum, D. ochreatum, D. primulinum, D. devonianum, D. 

fimbriatum and D. williamsonii followed by D. moschatum, D. 

clavatum and D. chrysanthum in the successive three months 

(May-July) (Table 7). After a gap of two months D. nobile and 

D. heterocarpum flower bud emerges during the month of 

October to December. Therefore, it is apparent that low 

temperature with less rainfall and low relative humidity promotes 

the bud initiation in most of the species considered for the 

present study (Figs. 1, 2 & 3).  On the other hand, D. moschatum, 

D. clavatum and D. chrysanthum initiate flower bud during long 

days of mid-summer with high temperature, moderate humidity 

and maximum rainfall. However, D. nobile and D. heterocarpum 

are favoured by moderate temperature with high humidity and 

dry seasons for the initiation of their flower bud (Figs. 1, 2 & 3). 

It is a general opinion that many orchid species are induced by, 

or triggered to flower by low temperature (Kosugi, 1952; 

Leffring, 1972; Kronenberg, 1976). The initiation of flower bud 

differs from species to species in orchids and determined by its 

genotype and interactions with the environmental conditions for 

further development (Bose and Yadav, 1986). From the above 

pattern of flower bud initiation, it reflects the phenological 

requirements are species specific among the Northeast 

Dendrobiums (Table 7)  

        The inter-phenophase from flower bud initiation to opening 

of the flower varies from species to species, which ranges from 

45 to 102 days (Table 7). Though, D. clavatum and D. 

primulinum flowered during the same seasons the inter-

phenophases gap varies considerably between the two species 

that may be due to its genotype. Kochmer and Handel (1986) and 

Wright and Calderon (1995) suggested that the phylogenetic 

factors strongly affect the flowering phenologies to a large 

extent. The flowering peak was recorded during the spring and 

early summers, which falls during the month from March to July. 

D. heterocarpum flowered during winter seasons and D. 

chrysanthum flowered during the later part of summer to autumn 

seasons. It is obvious from the mentioned pattern of flowering 

that the environmental factors play an important role for inducing 

or triggered for flowering. The temperature during the peak 

duration ranges from 20.93
o
C to 24.53

o
C suggesting the 

Dendrobiums from this region thrives well during the warm and 

wet seasons with low to moderate humidity (Fig.1). Conversely, 

D. heterocarpum flowered during cold and dry seasons. The 

longevity of an individual flower varies from species to species 

and ranges from 5 to 23 days among the genus Dendrobiums 

(Table 7). D. formosum flower recorded with maximum of 23 

days and minimum in D. transparens flower lasted only for 5 

days. It was observed that the longevity does not depend on the 

size of the plant rather related with the thickness of the perianth 

parts. The thicker the perianth, the longer is the longevity of the 

flower in Dendrobium species. The seasonal periodicity and 

sequential patterning of the phenological activity differs from 

one species to another. Several factors, which governed the 

phenology of the flowering plants, determine the reproductive 

success of the plant species. Among these factors, the time, 

frequency, and duration of the flowering period is obviously of 

great importance (Rathcke and Lacey, 1988a, b). Generally, the 

orchid flowers remain alive for longer periods of time in the 

absence of pollination but shorten the longevity of a flower after 

being pollinated (Decker, 1941; Poddubnaya-Arnoldi and 

Sclezneva 1957; Van der Pijl and Dodson, 1966; Arditti 1979). 

The pollination effect on longevity of the flower depends on the 

species or the genus, causing a variety of developmental, 

physiological, and biological events, including wilting, 

senescence, greening, fading, or anthocyanin formation in some 

or all parts of the perianth (Arditti, 1976, 1979). In majority of 

the species considered for the present study shows changing of 

colours in their perianth segment especially the lip after 

pollination on the third or fourth day. The phenology of a species 

not only encompasses the seasonality and duration of 

reproduction but also determined the degree of reproductive 

synchrony with other plant species (Rathcke, 1988 a, b). Despite 

seasonality, a substantial overlap in the timing and duration of 

flowering among plant species (Gross, et al., 2000). The process 

of seedpod formation/development, maturation and retention was 

found to be the longest phenophase in all the species. The 

swelling of an ovary was presumed to be an indication for 

seedpod setting after the pollination. Increase in diameter of the 

ovary after pollination varies from one species to another, 

ranging from 4 to 10 days. The longest period was observed in D. 

heterocarpum and the shortest in D. chrysotoxum. Seedpod 

initiation till maturation ranges from 56 to 120 days (Table 7). 

The longest period was recorded in D. ochreatum and the 

shortest period in D. wardianum. Browning of seedpod falls into 

two categories depending upon their occurrence in seasons or 

year. D. densiflorum, D. heterocarpum, D. nobile, D. 

chrysanthum, D. falconerii, D. fimbriatum and D. devonianum 

shows browning of their seed-pod during the month from 

September to December in the same year of its seed setting. 

However, D. primulinum, D. ochreatum, D. formosum, D. 

trasparens, D. crepidatum, D. clavatum, D. moschatum, D. 

wardianum and D. chrysotoxum exhibit browning of their seed-

pod from the month January to April in the following year from 

its development. 

        Despite of the differences in the phenological events among 

the species, majority of the species shows bursting of the 

seedpod during the month from March to May (Table 7) in the 

following year of the seed formations. Bursting of the seedpod of 

D. heterocarpum and D. densiflorum occurs during the month of 

September to November. Dehiscence of seed- pod occurs during 

the same or subsequent month of bursting in all the species, 

which provides a better chance of dispersal of seeds by a strong 

wind, which prevails in the region. All the seedpod breaks in a 

single longitudinal slit at first and gradually two to three 

additional slits develop, facilitating for wind dispersal. 

The vegetative characters exhibits variations among the 

Dendrobium species studied.  The nature of the stems are 

psuedobulbs in all the species and the height of the stems ranges 

from 130 cm to 15 cm consisting nodes and internodes which is 

one of the characteristic features of this taxa (Tables 4 & 6). 

Leaves are variously shaped and comprise of lanceolate to 

oblong-lanceolate type. The length and breadth ratio of the leaves 

depicts a maximum value in D. falconerii and minimum in D. 

formosum suggesting, the greater the values the slender and 

linear is the leaves in shapes.  The length of inflorescence varies 

from one species to another and the maximum length is found in 
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D. clavatum and minimum in D. heterocarpum.  Based on the 

number of flowers on the axis of the inflorescence they can be 

broadly categorized into two groups: Firstly, species bearing two 

to five flowers comprising of D. crepidatum, D. chrysanthum, D. 

transparens, D. heterocarpum, D. williamsonii, D. falconerii, D. 

wardianum, D. devonianum, D. nobile, D. ochreatum and D. 

formosum. Secondly, species bearing more than five flowers and 

consists of D. densiflorum, D. fimbriatum, D. chrysotoxum, D. 

moschatum and D. clavatum. The size of flowers varies among 

the species and the biggest flower was found in D. formusum and 

the smallest in D. tranparens in the present studies. The flower 

displayed a variety of colours viz., White, yellow, purplish white 

and pinkish white among the species studied. The phenological 

studies depict chronological patterns with respect to the 

environment and seasons. These can broadly categorize into 

three phases viz., emergence of new shoots, flowering and 

fruiting phases respectively (Table 7). Emergence of the 

vegetative shoots in Dendrobium species occurred from the early 

part of spring and continues till late summer (March- August) in 

most of the species indicating a warm to high temperature and 

high moistures enhanced vegetative sprouting. On the other hand, 

D. devonianum and D. heterocarpum shoots emerged during 

winter (Jan-Feb) favouring cold and dry seasons and D. 

chrysanthum in autumn (Sept-Oct) (Figs. 1 & 3). Majority of the 

species initiates flower buds during the month stretching from 

January to April revealing low temperature with less rainfall and 

low relative humidity promotes the bud initiation in Dendrobium.  

The three species, D. moschatum, D. clavatum and D. 

chrysanthum initiate their flower buds during long day, high 

temperature, moderate humidity and maximum rainfall. 

However, D. nobile and D. heterocarpum are favoured by 

moderate temperature with high humidity and dry seasons for the 

initiation of their flower bud. The inter-phenophase from flower 

bud initiation to opening of the flower varies from species to 

species, which ranges from 45 to 102 days. The flowering peak 

was recorded during the spring and early summers which falls 

during the month from March to July (20.93
o
C to 24.53

o
C) 

suggesting the Dendrobiums from this region thrives well during 

the warm and wet seasons with low to moderate humidity (Figs. 

1, 2 & 3). The longevity of an individual flower of D. formosum 

flower was recorded with a maximum of 23 days and minimum 

of 5 days in D. transparens (Table 4.7). The longest period of 

seedpod initiation to maturation was recorded in D. ochreatum 

(56 days) and the shortest period in D. wardianum (120 days). D. 

densiflorum, D. heterocarpum, D. nobile, D. chrysanthum, D. 

falconerii, D. fimbriatum and D. devonianum shows browning of 

their seed-pod during the month from September to December in 

the same year of its seed setting. However, D. primulinum, D. 

ochreatum, D. formosum, D. trasparens, D. crepidatum, D. 

clavatum, D. moschatum, D. wardianum and D. chrysotoxum 

exhibit browning of their seed-pod from the month January to 

April in the following year from its development. 

 

V. CONCLUSION 

        It is important to study the vegetative nature and habits of a 

plant so as to give a complete understanding about their 

morphology, structures and forms for various developments and 

its management in scientific study. The phenological studies are 

important for a better understanding of their biology, adaptations 

to environment, proper utilization of the available resources in 

management and floriculture industry. The environmental and 

genetically factors play a major role in the phenology of 

Dendrobium species from Northeast region. The phenological 

data obtained in the present studies are not only useful for 

scientific study in resource management and conservation of the 

individual species but also to the hybridizers and amateur orchid 

grower for orchid culture. Plant phenology is per-requisite to 

scientific study for multiplication, propagation, and also for the 

conservation of germaplasm and improvement.  
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    Abstract- Groundwater samples from three (3) tubewells 

located on Sarkin-noma fadama farm, on the bank of River Niger 

in the Confluence town of Lokoja were collected randomly 

between March and September 2011 and investigated to ascertain 

the quality status and suitability for irrigation. Physico-chemical 

properties were determined using appropriate analytical methods. 

The water samples were neutral with pH values ranging from 6.9 

to 7.2. They had very low salinity values (ECw 250 to 385S/m). 

The Sodium Adsorption Ratio (SAR) ranged from 1.05 to 1.55. 

This indicates a low risk of sodium build up in the soils. 

Irrigation water of very low salinity and low SAR can lead to 

problems of water infiltration into the soils. Other groundwater 

hydrological investigations need to be done to profer suitable 

management advice. 

 

    Index Terms- Fadama Irrigation, Groundwater Quality, 

Lokoja, River Niger- Benue Confluence 

 

 

I. INTRODUCTION 

rrigation and drainage have been practiced since antiquity 1). 

Unfortunately, the problems that contributed to the demise of 

several ancient civilizations are still present today.  According to 

2), eighteen percent (18%) of the world‘s agricultural land is 

irrigated but it produces thirty-three percent (33%) of total 

harvest. 3), posits that it is a relatively recent recognition that 

salinization of water resources is a major widespread 

phenomenon of possibly greater concern to the sustainability of 

irrigation than is that of the salinization of soils per se. Although 

irrigation is useful for sustaining/increasing agricultural 

production, it is imperative that good quality water be used 4). 

Regardless of its source, soluble salts are always dissolved in 

irrigation water which could affect the physical and chemical 

properties of soils 5).  However, the nature and quantity of 

dissolved salts depend upon the source of water and its course 

before use 6). Among the soluble constituents, calcium, 

magnesium, sodium, chloride, sulphate and bicarbonates and 

boron are of prime importance in determining the quality of 

irrigation water and its suitability for irrigation purposes. Other 

factors like texture, structure of the soil, its drainage 

characteristics, nature of the crop grown and climatological 

conditions, depth of water table, presence of hard pan of lime or 

clay, are equally important in determining the suitability of 

irrigation water in agriculture. 6). 

         Groundwater is a major source of supplemental irrigation 

water. The most potential groundwater reservoirs lie in the 

alluvial formations of major rivers 7). This is a major reason why 

emphasis is being placed on small-scale fadama irrigation 

schemes in Nigeria and the river niger-benue confluence at 

Lokoja, in particular. Fadama is a Hausa word which refers to 

low lying, relatively flat areas either in streamless depressions or 

adjacent to seasonally or perennially flowing streams 8). They 

have been classified as Eutric/Dystric Fluvisols by 9). To ensure 

all-year-round farming, groundwater from wells is used in 

irrigating farms on fadama lands by small scale farmers. The 

quality of ground water is the resultant of all the processes and 

reactions that act on the water from the moment it condensed in 

the atmosphere to the time it is discharged by a well or spring 

and varies from place to place and with the depth of the water 

table 10). Evaluation and regular monitoring of groundwater 

quality in the fadama lands is therefore imperative in order to 

detect changes in water quality so that effective irrigation and 

drainage may be adopted and changes in management can be 

planned.  

         The quality of irrigation water is generally judged by its 

total salt concentration, relative proportion of cations or sodium 

absorption ratio and contents of bicarbonates and boron 11). 

Quality of groundwater varies from place to place, from stratum 

to stratum and from season to season. The bases used for 

determining the suitability of groundwater for irrigation includes 

chemical analyses requiring the determination of the 

concentrations of inorganic constituents-chlorides, fluorides, 

sulphates, nitrates, iron, manganese and dissolved gases, 

measurement of pH and specific electrical conductance, total 

dissolved solids and evaluation of the sodium adsorption ratio; 

12).  

         This study is specifically aimed at determining the quality 

(physical and chemical parameters) of the groundwater used for 

irrigation on the Sarkin-Noma small scale irrigation Farm, 

located on the fadama lands by the confluence of Rivers Niger 

and Benue in Lokoja – Nigeria. There are no recent records of 

groundwater quality studies in this fadama project of Lokoja and 

there is also the need for routine studies of the water qualities 

which will serve as checks to forestall hazards leading to poor 

yield and subsequent loss of agricultural land. This work makes 

appropriate recommendation for best cultural practice that can be 

adopted to enhance optimum productivity and maximum yield 

whilst improving the soil conditions for sustained all-year round 

cropping. 

 

I 
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II. MATERIAL AND METHOD 

Study area 

         Sarkin-Noma Fadama farm the study area, is 

geographically located between longitude 7
o
50′ and latitude 6

o
45′ 

North. It is bounded by the River Niger to the east and Sarkin-

Noma village to the west in North-Western Lokoja, North-

Central Geo-political Zone of the Federal Republic of Nigeria 

(Figs. 1.0). 

         This farm which is approximately 70 hectares 13) is totally 

dedicated to all-year-round agricultural production with a few 

population of nomads and agriculturists settled within the area.  

Common crops such as tomatoes, garden eggs, pepper, spinach, 

cassava and other vegetable/leguminous crops are grown in the 

dry season while crops like rice, sugar-cane, maize, guinea-corn 

are also mixed with the above crops in rainy season.  

         The climatic data from the Nigeria Meterological Agency 

14) indicates that the study area falls within the tropical climate 

zone and is characterized by two distinct seasons: rainy season 

(April to October) and dry season (November to March). Mean 

annual rainfall in the dry season ranges from 0mm to 42mm; the 

mean annual rainfall during the rainy season ranges between 

105mm and 1560mm while peak rainfalls occurs between July to 

September annually. Mean annual temperature oscillates between 

26
o
C (July or August) to 35

o
C in February or March while 

relative humidity ranges from 50 – 63% 17). WARDA 15) 

classified the vegetation in this study area as Guinea Savannah 

grassland. Characteristic vegetation includes shrubs with 

scattered orchard bush. Several streams delineate the large low-

lying, moderately sloppy landscape of the area. These streams-

which are seasonal- flow from the western flank (where the land 

rises from 200 to 1000 above sea level) to eastern flank of the 

farm. Streams and rainwater drain fast directly into the River 

Niger due to the moderate sloping nature of the land. Most 

streams dry up in the non-rainy period and re-appear again 

during the wet season. The wet season also shows its own 

peculiar problem of making the low lying area ‗waterlogged‘, 

poorly drained and liable to flood thereby making it difficult to 

cross on foot and unfit for certain cropping or building activities.  

 

 
 

Fig. 2.0: Map of Kogi State showing the confluence of Rivers 

Niger and Benue 

 

 

III. SURVEY METHODS 

         Three (3) already existing tube well were identified within 

the bakori fadama prpject, water samples were collected from 

each of the three (3) existing tubewells on the farm under 

preserved condition to avoid climatic influence that may alter 

quality parameter. The water quality parameters were determined 

for each sample at the UNICEF laboratory Lokoja. 

 

Analytical Methods 

        The collected water samples were analysed for the 

following parameters: pH, Electrical Conductivity (ECw), Total 

Dissolved Solids (TDS), Na
+
, Ca

2+
, Mg

2+
, Cl

-
 and SO4

2-
 using 

appropriate technology and technique as shown in table 1. 

 

 

Table 1; technolgy/techniques for determinig quality parameter 

 

Parameter  Technology    Make 

____________________________________________________________________________ 

pH   pH meter 

Electrical conductivity CO 150 conductivity meter  M50150hatch company 

TDS   CO 150 Conductivity/TDS/
o
C/pH meter M50150 hatch 

Na
+
, Ca

2+
, Mg

2+
  Flame photometry 

SO4
2-   

spectrophotometer   DR 2000 hatch company 

Cl
-
   Sectrophotometer  

 

         A soil-water suspension and irrigation water was prepered 

in the ratio 1:2.5 and a standard pH meter was used to determine 

the pH. The Electrical Conductivity (ECw) was read (in S/m) 

using the CO 150 conductivity meter, Model 50150 while the 

total dissolved salts(TDS) was determined by evaporation-drying 

method using the CO150 Conductivity/TDS/Temperature/pH 

meter, Model 50150 by Hach Company. The cations of Na
+
, 

Ca
2+  

and Mg
2+ 

were determined using flame photometry. The 

determiantion of SO4
2-

 was carried out using plastic measuring 

tube (DR2000 Spectrophotometer produced by Hach Company) 

filled with the water to be tested (5.83mL) and the contents 

poured into a mixing bottle. One satchet of the sulfate powder 

pillow was added to the sample and thoroughly mixed. The 

mixture was then placed in the spectrophotometer and the 

readings were taken at a wavelength of 450nm, 680. Cl
-
 Was 
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determined using the Spectrophotometer at a wavelength of 

455nm, 70 

          Sodium absorption ratio (SAR) was calculated using the 

equation below: 

)1.......(..................................................

2

22 






MgCa

Na
SAR

 
 

IV. RESULTS AND DISCUSSION 

         Table 2.0 below shows the mean values of pH, electrical 

conductivity (ECw), total dissolved solids (TDS) and sodium 

absorption ratio (SAR) results obtained from the analysis of the 

water samples. 

         From the table, it can be seen that the waters were neutral 

with pH values falling between the narrow range of 6.8 to 7.3 

which falls within the normal range in irrigation water quality 

given by  16). 

         However, the salinity levels were generally very low with 

mean values of Ecw falling between 250S/m and 385S/m. Low 

salinity water tends to leach surface soils free of soluble minerals 

and salts, especially, Calcium reducing the strong stabilizing 

influence on soil structure. Without salts and without Calcium, 

the soil disperses and the dispersed finer soil particles fill many 

of the smaller pore spaces, sealing the surface and greatly 

reducing the rate at which water infiltrates the soil surface. 

Infact, very low salinity water (<200S/m) almost invariably 

results in water infiltration problems, regardless of the Sodium 

Adsorption Ratio 16).  

         If the soils become waterlogged and temporarily flooded 

due to the low infiltration rate for even short periods of a few 

days, much of the nitrate-nitrogen present may be quickly 

denitrified and lost from the soil to the atmosphere as N2 gas due 

to poor aeration. 

         All the water samples had very low levels of SAR with a 

range of 1.05 to 1.55 and would generally not pose any hazards 

with respect to Na buildup in the soils. 

 

Table 2.0:pH, Ecw, TDS and SAR obtained from water 

samples 

Sample location  pH   Ecw(s/m)  TDS(mg/l)SAR 

_______________________________________ 

W1  7.1  250 42.4 1.55 

W2  6.9   385 40.1 1.05 

W3  7.2 319 38.6 1.49 

Mean  7.06 318 40.36 1.63 

_______________________________________ 

 

        The Cationic and anionic concentrations of the waters 

sampled are presented in Table 2. The table shows the respective 

mean values for Na
+
, Ca

2+
, Mg

2+
, SO4

2-
 and Cl

- 
(mg/L) 

corresponding to tubewells W1, W2 and W3 respectively.  

        The Ca: Mg
 

ranged from 0.49 to 1.15 and its values 

generally fell below 1.In Magnesium-dominated water, the 

potential effect of sodium may be slightly increased 16).   

        The mean SO4
2-

 and Cl
-
 values for all samples fell within the 

safe limits, respectively ranging from (in mg/L) 8.5 to 10.8 and 

6.9 to 24. Available literature suggests that irrigation waters 

within this range of values are considered safe for irrigation. 

  

Table 3.0: Ionic concentrations (in mg/L) obtained for the water samples 

__________________________________________________________________ 

Sample location Ca
2+

 Mg
2+

 Na
2+

 Ca
2+

:Mg
2+

 SO4
2-

 Cl
1-

 

____________________________________________________________________ 

W1   6.9 9.2 4.4 0.75  10.8 24.0 

W2   5.8 11.8 3.1 0.49  8.5 17.0 

W3   7.1 6.2 3.8 1.15  9.3 6.9 

Mean   6.6 9.1 3.7 0.73  9.2 15.9 

____________________________________________________________________ 

 

V. CONCLUSION 

           The groundwater quality analysis revealed that the 

Electrical Conductivity ranges from 250S/m to 385S/m 

while the SAR varies between 1.47 and 1.55. The 

groundwater used for irrigation in Sarkin-Noma Fadama 

farm has low salinity and is still safe for irrigation but there 

may be problem of low infiltration due to the low salinity 

level. The SAR values show that the land will witness little 

or no potentials of hazardous sodium build up overtime. 

Sodium sensitive crops may be cultivated because the 

sodium adsorption ratio is small and there is little or no 

sodium build up in the soils. It is however recommended that 

other hydrological parameters and site investigations like 

determination water table fluctuation, infiltration, hydraulic 

conductivity etc should be done to aid management and 

provide data required for surface and/or subsurface drainage, 

if required. 
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    Abstract- Vehicular ad hoc networks (VANETs) are special 

case of mobile ad hoc networks (MANETs) where non real-time 

applications are appreciated as compared to real time because of 

very frequent network partitions caused by high node mobility. 

Delay tolerant network (DTN) follows the approach of store and 

forward i.e. message ferrying. In this paper the selection of ferry 

to forward the data is based on fastest ferry and dynamic speed of 

ferries. The selection of fastest ferry in variable blocks makes it 

adaptive to accommodate high speed vehicles which provide 

maximum packet delivery ratio. The superiority of proposed 

algorithm is validated by the results obtained by network 

simulator 2 (ns-2). 

 

    Index Terms- Delay tolerant network (DTN), Ferry, Vehicular 

ad hoc networks (VANETs). 

 

I. INTRODUCTION 

d hoc networks are characterized by infrastructure free, 

wirelessly connected and distributed systems with no 

central administration for controlling different operations in 

network. Every node has capabilities of a router which helps in 

providing multi hop communication among nodes which don‘t 

have direct link. There are constraints in ad hoc networks i.e. 

limited battery backup, radio range, and heterogeneity of devices 

[4] [14]. Mobile ad hoc network (MANET) is a sub class of ad 

hoc networks with mobile nodes. Vehicular ad hoc networks 

(VANETs) are special class of MANETs which are characterized 

as, distributed, self-organized networks formed by moving 

vehicular nodes with no central administration. VANETs are 

different from MANETs because of high mobility and 

predictable mobility patterns [13]. Vehicular ad hoc network is 

becoming a popular area of research where researchers from all 

over the world are devoting their extensive time to provide safe 

(providing required information in advance about dangerous 

situations like accident) and enjoyable (real time game/file 

sharing between two user in different vehicles) drive over 

crowded roads. The roads are very crowded now a day due to 

abrupt increase in number of vehicles in last few years. On 

congested roads, vehicles speed is low due to large number of 

vehicles which causes interference in communication among 

vehicles. Intelligent transportation systems (ITS) [7] is a group 

which looks after safety of vehicles on roads and traffic 

management in USA. All the intelligent vehicles can follow the 

schedule provided by ITS system, which allows vehicles to reach 

their destination timely. Government security agencies and 

vehicle owners can track the vehicles if required. ITS uses 

infrastructure-to-vehicle (I2V) and vehicle-to-vehicle (V2V) 

communication system. This system also helps in the situations, 

when an accident occurs on the road, and the vehicles coming in 

the direction of accidental place should be aware of incident so 

that vehicles can choose alternate path to avoid congestion on the 

road. 

        On highways, driving is not safe because speed limits are 

hardly followed by drivers. Communication in VANETs is more 

challenging due to infrastructure free environment and frequent 

network partitioning caused by high speed of vehicles as 

compared to MANETs. Fortunately, in VANTEs the nature of 

motion can be predicted by the roads and digital city maps [8]. 

The aim of this research is to provide an enhanced routing 

technique for delay tolerant vehicular ad hoc networks. Delay 

tolerant networks (DTN) are those networks which do not require 

immediate data delivery and can wait for a specific time period 

before the delivery of data. DTN uses the concept of store and 

forward [11]. The DTN can be considered as overlay network. 

DTN network uses bundle protocol over IP network [10]. Bundle 

protocol wraps up data of applications and transfers it as a bundle 

to lower layers of overlay network. There may be multiple copies 

of a bundle simultaneously in a DTN network because of store 

and forward strategy. Bundle can be fragmented by overlay 

networks if required during transmission [16]. DTN vehicular ad 

hoc network uses store and forward strategy because of frequent 

network partitioning due to high speed of vehicles. 

 

II. RELATED WORK 

        Due to very dynamic nature of VANETs, it is obvious to 

have frequent network partitioning and link failures. During the 

design of routing algorithm for VANETs these issues must be 

kept in mind. VANETs has three modes: (1) Infrastructure, (2) 

Ad Hoc, (3) Hybrid. 

        In infrastructure mode, each vehicle can communicate to 

one another through infrastructure unit only. In ad hoc mode, all 

vehicles can communicate to each other directly without the need 

of infrastructure units. Hybrid mode is the combination of 

infrastructure and ad hoc mode in which vehicles can 

communicate to each other directly or through infrastructure 

units as shown in figure 1. The basic protocols used in VANETs 

are AODV [2], DSR [6], DSDV [3], OLSR [15], and LAR [17] 

etc. Recent developments in the field of VANETs are more 

focused towards real time communication and delay tolerant 

applications. 

 

A  
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Figure 1: Different modes of VANETs 

 

        K. Prasanth et el [9], proposed an algorithm for minimizing 

end to end delay in VANET by using edge node based greedy 

routing (EGBR). EBGR can send packets in unicast or broadcast 

mode. EBGR has three functional units: (1) Neighbor Node 

Identification (NNI), (2) Node Direction Identification (NDI), 

and Edge Node Selection (ENS). NNI collects information of all 

nodes within the range of current node. NDI identifies the 

direction of movement of nodes moving in direction of 

destination. ESN selects the edge node within transmission range 

to forward particular packets. The selection of next node is based 

on characteristics of nodes and destination of packet. The greedy 

approach offers minimum delay as compared to simple selection 

mechanism. 

        Repository Based Forwarding Protocol (RFP) [1] is another 

approach in which data is stored at fixed nodes, known as 

repositories. If a node is moving towards destination, data stored 

in repository is transferred to that node. This node can further 

store data in another repository if destination is not reached. If 

destination node is found, it transfers the data directly. 

Repositories are installed at most visited places. 

        Zhi Li et al [18] describe the practical location based routing 

protocol for VANETs in real scenario. It uses a location predictor 

tool which can predict the location of a vehicle by using previous 

history of location and velocity. After getting predicted location, 

the current node uses greedy forwarding approach to minimize 

delay. If the mobility is random, the next node also uses predictor 

tool to get updated location and it further uses greedy 

forwarding. 

        Danlei Yu et al [5] proposed fastest ferry based routing 

algorithm in DNT-enabled VANETs (FFRDV) on highways. 

FFRDV divides roads into logical blocks and initial ferry 

chooses the next ferry at the starting of each block by matching 

its speed with other ferries in block and forwards the bundle to 

fastest ferry. If initial ferry doesn‘t find any other ferry with 

higher speed, it carries the bundle till next logical block, this 

process continues till the destination node is reached.  

        The problem in FFRDV algorithm arises when the speed 

limit on highways is not followed by drivers, and speed 

difference between current ferry (CF) and designated ferry (DF) 

is large enough to cause the quick disconnection. When the CF 

transmits the bundle by analyzing speed of ferry in block, as 

connection can not be maintained for long time due to high speed 

of DF, the bundle gets dropped. This makes FFRDV inefficient 

in high speed scenarios. This paper presents an enhanced ERDV 

(Enhanced Routing in Delay-tolerant enabled VANETs) 

algorithm which can handle the high speed vehicles and utilize 

them to provide maximum packet delivery ratio and ensure 

minimum end to end delay.  

 

III. PROPOSED SCHEME 

        In the proposed scheme (ERDV), we are considering that 

each vehicle is equipped with Global Positioning System (GPS) 

and is able to get the information about its current location. The 

geographic information is used to generate logical blocks which 

divide the road into sections. These blocks are of variable size 

based on speed of vehicle. The size of block is inversely 

proportional to speed of vehicle. Each vehicle has its own logical 

block based on its velocity. Every vehicle broadcasts HELLO 

message every time it enters its own block. Each HELLO 

message has the information about, speed and direction of 

vehicle which has generated it. If there is a vehicle with high 

speed, it will broadcast HELLO message very frequently because 

increase in the speed of vehicle will decreases its block size. This 

helps in detecting the high speed vehicle quickly, rather than 

detecting in next block as in case of same block size [5]. In 

ERDV we have taken three steps of four cars with different 

speeds. To distinguish among cars of different speeds, these are 

numbered. The car with highest speed is numbered as car1 and 

slowest as car4. Similarly blocks of each car are also numbered 

with number of car. Each car follows the respective lane 

(numbered with car number). As there are four different cars, 

there will be four different blocks numbered as 1 to 4 for 

respective car. Car1 broadcasts HELLO messages while entering 

block 1, car2 while entering block2 and so on. 

        In first step, whenever an event (accident, query related to 

destination or road map etc.) occurs, any nearby ferry becomes 

CF and carries the message. As discussed in figure 2, car4 

becomes CF and carries the message. Blocks have been shown as 

marked line in figure 2.  

 

 
 

Figure 2: Ferry becomes current ferry by sensing an event. 

 

        This CF (car4) will carry the data (in case of light load there 

are 100 packets to be sent as a bundle and 500 packets in case of 

heavy load) until it finds a ferry with greater speed. The blocks 

for specific car are numbered with respective numbers of cars. In 

second step, every vehicle sends HELLO packet at the starting of 

its block as shown in figure 3. Here car1 and car3 are entering 

their respective blocks. In such case CF will receive two HELLO 

packets broadcasted by car1 and car3. HELLO packet contains 

the information about velocity and direction of vehicle. 
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Figure 3: Ferries send HELLO messages at the starting of 

their blocks. 

 

        In third step, CF compares its velocity with velocity in 

received HELLO packet and decides to send bundle. CF selects a 

ferry between cars if the velocity in any of received HELLO 

packets is greater than the velocity of CF and the direction is 

same as of CF. Here CF (car4) will compare the velocity of car1 

and car3 and selects the ferry with highest speed among them 

which is car1 in this case. The ferry with greater velocity is 

called designated ferry (DF) and all ferries with lower speed than 

DF but greater than CF are called candidate ferry (CdF). In given 

scenario, DF is car1 and CdF is car3. After selecting DF (car1) 

the CF (car4) will send the data to DF as shown in figure 4. 

 

 
Figure 4: Sending Bundle to Designated Ferry. 

 

        A ferry is called CF till it is carrying bundle. When the 

bundle is transmitted and acknowledged the CF discards stored 

bundles and becomes normal ferry. In this scenario, there is no 

boundary of blocks for receiving HELLO packets, but the block 

boundaries are strictly followed while broadcasting HELLO 

messages. 

 

    The above proposed steps can be implemented using the 

following algorithm: 

 

    The algorithm has four steps: 

  

3.1. Logical blick generation. 

3.2. HELLO message broadcasting. 

3.3. Selection of DF 

3.4. Message transfer 

 

    The common terms used in algorithm are: 

 BS and blocksize are float type variables which 

holds the value of block size. 

 velocity is the current velocity of vehicle. 

 blocksize is a float type variable which holds the 

calculated value of block size. 

 

3.1. Logical block generation 
        In this mode, every vehicle generates the block size 

depending upon its current speed. These blocks are variable 

depending upon the velocity. At the starting of each block, 

HELLO messages are broadcasted by every vehicle in its 

respective block. The block size is inversely proportional to 

velocity. Block  is calculated in this mode with the help of 

method shown below: 

 

BS=BLOCK_SIZE (velocity); 

 

// function for calculating block size. 

float BLOCK_SIZE (int velocity) 

{ 

    float blocksize; 

    int k;  // in our case k=6. 

    blocksize = (k/velocity)*1000;  //meter 

    return blocksize; 

} 

 

    ―k‖ is the constant of relationship between velocity and 

distance, for example to make a block size of 100 meters for 60 

km/h speed k will be 6. 

 

    This step updates the block size whenever there is a change in 

speed of vehicle. 

 

3.2. HELLO message broadcasting 
        In this step each ferry broadcasts HELLO message at the 

starting of each variable block (which is calculated in step 1). 

HELLO message contains the information about vehicles current 

velocity and direction of vehicle. 

 

    TIME_HELLO_BROADCAST is float type variable which 

holds the value of time to broadcast the HELLO packet. 

 

// broadcasting the HELLO message. 

BROADCAST (BS, velocity); 

void BROADCAST (float blocksize, float velocity) 

{ 

    float TIME_HELLO_BROADCAST; 

    TIME_HELLO_BROADCAST= (blocksize/velocity)*3.6; 

  //seconds 

    while (true) 

    { 

        broadcast_HELLO (); 

        WAIT (TIME_HELLO_BROADCAST); 

    } 

} 

 

3.3. Selection of DF 
        As soon as CF receives the broadcast HELLO message it 

starts comparing its speed with speed in received HELLO 

massages from different ferries. 
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 newpacket is an integer variable which holds the 

value of number of HELLO packets received. 

 CF_SPEED is the speed of current ferry. 

 HELLO_SPEED[i] is the speed in ith HELLO 

packet. 

 N is total number of ferries. 

 

// store all ferries with greater speed as CdF 

int i=1, CdF[N]; 

 

while(newpacket!=0) 

{ 

    if( CF_SPEED< HELLO_SPEED[i]) 

    { 

        CdF[N-i]=HELLO_SPEED[i]; 

    } 

    i--; 

} 

 

// selecting fastest ferry among CdFs 

float MAX=CdF[1] 

 

for(int j=2; j<=newpacket; j++) 

{ 

    if(CdF[i]>MAX) 

    { 

        MAX=CdF[i]; 

    } 

} 

 

3.4. Message transfer 
        In message transfer mode, ferry sends the bundle to selected 

DF. If the selected DF rejects to receive the bundle, CF does not 

need to repeat the process for selecting fastest ferry. In that case 

CF selects fastest ferry from CdF list. If CdF list is empty, CF 

needs to repeat the process for selecting DF.  

 

// sending bundles to selected DF. 

for(N>0) 

{ 

    if(DF -> ACK) 

    { 

        sendbundle (); 

    } 

    else if (CdF[0]!=NULL) 

    { 

        DF=CdF[N]; 

        sendbundle(); 

        N=N-1; 

    } 

    else 

    { 

        exit(); 

    } 

} 

 

        The best feature of this algorithm is that it provides 

minimum end-to-end delay by providing extra time to send 

bundle rather than selecting ferry. In case of large speed 

difference between CF and DF, there is very less time to send 

bundle. The problem in FFRDV is that it checks for fastest ferry 

in the starting of fixed sized blocks, in mean time the fastest ferry 

covers large distance and the precious time is lost. But in our 

proposed solution the fastest ferry broadcast HELLO messages 

very frequently as its speed increases. This allows CF to detect 

the fastest ferry as soon as HELLO packets are received and 

sends data immediately to selected fastest ferry. 

 

IV. PERFORMANCE EVALUATION 

        For the performance evaluation of ERDV algorithm ns-2 

[12] is used. The simulation topography is set to 2500 × 350 

meters area. The 2.4 GHz IEEE 802.11 model is used as radio 

model. Packet size is set to 512kB and transmission range to 250 

meters. Traffic is generated for two different scenarios, 

 

Light load   100 packets 

Heavy load  500 packets 

 

        The simulation is carried out for different speed differences 

i.e. speed difference between CF and DF. The results are 

compared with FFRDV [5] and Distance Aware Epidemic 

Routing (DAER) [13] with flooding only scheme. In FFRDV 

algorithm the fastest ferry is selected within the blocks, and ferry 

sends bundles to DF if fastest ferry is found in the block. In 

DAER the message is forwarded greedily based on distance of 

next node from destination node. In ERDV algorithm CF 

forwards bundle to DF, based on its speed and direction. These 

schemes are tested for packet delivery ratio and end to end delay 

vs. speed difference between CF and DF. 

 

a) Packet delivery ratio 

 

        Packet delivery ratio is the ratio of ―number of packets 

received at destination end (DF in current case)‖ to ―total number 

of packets sent by sender (CF in current case)‖. 

 

    Packet delivery ratio = 

(Total number of packets received / Total number of packets 

sent); 

 

        In figure 5, the packet delivery ratio is plotted against speed 

difference between CF and DF for light traffic conditions. As 

DAER is used with flooding only scheme, its delivery ratio is up 

to 92% for speed difference of 20 km/h. But as the speed 

difference increases the delivery ratio decreases due to its fixed 

flooding time period. When the speed difference between CF and 

DF reaches 100 km/h the packet delivery ratio decreases up to 

11%. At the speed difference of 120 or above the packet delivery 

ratio is less than 1%. This is because of less connection duration, 

due to high speed difference. DAER with flooding only scheme 

also have overheads of duplication of packets in network which 

causes congestion in network. FFRDV on the other hand 

provides delivery ratio is up to 91% for speed difference of 

20km/h and, but as speed difference increases its delivery ratio 

decreases because of its fixed block size scheme. For speed 

difference of 100 km/h the delivery ratio reduces up to 22%. At 

the speed difference of 120 or above the packet delivery ratio is 
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less than 5%. This is because of less time available to send the 

bundle, due to fixed block size. ERDV performs well up to large 

speed difference. Its delivery ratio is up to 95% when speed 

difference is 20km/h. When the speed difference between CF and 

DF reaches 100 km/h the packet delivery ratio remains up to 

52%. At the speed difference of 120 the packet delivery ratio is 

up to 30%. This shows that the ERDV algorithm performs well 

even when the speed difference between CF and DF is high. 

 

 
 

Figure 5: packet delivery ratio (%) vs. speed difference 

(Km/h) under light traffic load 

 

        Figure 6 shows the packet delivery ratio vs. speed difference 

for heavy traffic load. For heavy traffic load, the delivery ratio of 

DAER with flooding only scheme degraded because of lesser 

connectivity time as compared to time required to transfer data.  

 

 
 

Figure 6: packet delivery ratio (%) vs. speed difference 

(Km/h) under heavy traffic load 

 

        At the speed difference of 120 the packet delivery ratio is up 

to 22%. Both the results show that the ERDV algorithm performs 

well even when the speed difference between CF and DF is high 

for both light traffic and heavy traffic conditions. 

 

b) End to end delay 

        End to end delay is the time taken by a packet to reach the 

destination from sender, 

Dend-to-end=  

 

 Dend-to-end: total end to end delay 

 n is total number of vehicles involved in carrying the 

bundle end to end. 

 Dqueue(queuing delay): is the amount of time packet 

stays in queue. In case of DTNs it is also called storage 

time (duration of time for which data is being stored by 

vehicles). 

 Dtrans (transmission delay): is the amount of time 

required to push all of the bits of a packet into the 

medium. In other words, this is the delay caused by the 

data-rate of the link. 

 Dprop (propagation delay): is the amount of time taken 

by a packet to travel from the sender to the receiver over 

a medium. It is the ratio of link length and propagation 

speed over the specific medium. 

 Dproc (processing delay): is the time it takes ferries to 

process the packet header. 

 

        Figure 7 shows increase in end to end delay as the speed in 

DAER flooding only scheme decreases due to availability of 

high speed ferry. At the speed difference of 20km/h, DAER with 

flooding only provides end to end delay of ~169 seconds.  

 

 
 

Figure 7: end to end delay (seconds) vs. speed difference 

(Km/h) 

 

        The end to end delay at the speed of 60km/h is up to 148 

seconds and it remains up to 142 seconds for further increase in 

speed difference. This happens because DAER is not able to 

detect high speed cars quickly. The speeds of these high speed 

cars are not utilized by DAER flooding only mechanism. 

        FFRDV on the other hand provides end to end delay of 169 

seconds at the speed difference of 20km/h and 145 seconds at 

speed difference of 60km/h. The end to end delay remains up to 

145 seconds for further increase in speed difference. ERDV 

algorithm also provides the end to end delay of ~169 seconds at 

the speed difference of 20km/h. At speed difference of 60km/h 

the ERDV algorithm provides delay of less than 145 seconds. At 

the speed difference of 100km/h the delay is up to 135 seconds. 

This is because of availability of extra time to send bundle to DF. 

The above results show that as the speed difference increases the 

performance of FFRDV and DAER decreases but the 

performance of ERDV performs well up to large range, due to its 

dynamic HELLO broadcasting mechanism. 
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V. CONCLUSION AND FUTURE WORK 

        The fastest ferry based algorithm for DTN-enabled 

VANETs is proposed in this paper and the performance is 

compared with other DTN routing algorithms. The selection of 

ferry is dynamic, every ferry broadcasts HELLO message in its 

logical blocks which are dynamic in nature. The proposed 

algorithm performs well and provides good packet delivery ratio, 

as speed difference increases, as compared to ―FFRDV‖ and 

―DAER with flooding only‖ algorithms under light traffic load as 

well as heavy traffic load. Results obtained from ns-2 shows that 

proposed algorithm is superior to both ―FFRDV‖ and ―DAER 

with flooding only scheme‖ in case of high speed difference 

between CF and DF as the delivery ratio is higher than other two 

schemes. In future, this algorithm needs to be tested for end-to-

end delay and delivery ratio, for different number of nodes and 

traffic conditions.  
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     Abstract- In this paper, a Genetic Algorithm (GA) is used for 

the travelling salesman problem (TSP) to reduced total time and 

distance of tool travel for drilling sequence.  By using Traveling 

salesman problem, it become a little bit simple and less time 

consuming. But there are many possible sequences in TSP. So 

there is need to find out the best possible solution so that the 

process becomes more efficient and less time consumer. By 

using GENETIC ALGORITHM in MTLAB software, I got best 

possible sequence in TSP. 

 

    Index Terms- Optimization, Genetic algorithm, MATLAB, 

TSP (Travelling Salesmen Problem)  

I. INTRODUCTION 

rilling is a one of most common machining process. There 

are a lot of areas where drilling is used. A sugar mills 

consists of hundreds of different sized holes distributed over a 

large area.  CNC machines are used  to today perform the drilling 

process. These machines are capital intensive and their maximum 

utilization is the to their economic viability. An issue that affects 

the utilization of these machines is the drilling sequence because 

usually there is ‗n‘ number of holes that has to be visited. 

Determination of drilling sequence is similar to a Traveling 

Salesman Problem (TSP) and exhibits characteristics of an NP-

hard problem. 

    Drilling is defined as ―An implement with cutting edges or a 

pointed end for boring  hole in hard material, usually by a 

rotating abrasion or repeated blows‖. 

    The most prominent member of the rich set of combinatorial 

optimization problems is undoubtly the traveling salesman 

problem (TSP), the task of finding a route through a given set of 

cities with shortest possible length. It is one of the few 

mathematical problems that frequently appear in the popular 

scientific press (Cipra (1993)) or even in newspapers (Kolkata 

(1991)). It has a long history, dating back to the 19th century 

(Hoffman & Wolfe (1985) ). 

II. REVIEW OF LITERATURE 

     Bryan Irina (1) The travelling salesman problem (TSP) seeks 

to minimize the cost of the route for a salesman to visit all the 

cities exactly once and return home. TSP is easy to describe, but 

difficult to solve because it requires finding a Hamiltonian cycle 

of minimum cost. There are several sufficient conditions for 

Hamilton city, but no necessary conditions. Some sufficient 

conditions are demonstrated in Dirac‘s and Ore‘s Theorems. Two 

approaches to solving the TSP are presented. The approaches use 

trees but in different ways. Although the first approach is 

systematically considering all possible ways to build Hamilton 

cycles, it is also searching for the cheapest way to build the 

cycles. It uses a ―branch and bound‖ method to limit the number 

of different vertices in the search tree that must be inspected in 

search of minimal solution. The second approach is a quicker 

approximate algorithm for obtaining good (near-minimal) tours. 

It is followed by a theorem stating that at worst the approximate 

algorithm‘s tour is always less than twice the cost of a true 

minimal tour. This algorithm uses a successive nearest-neighbor 

strategy. 

    Milena, N., Karova, Vassil J. Smarkov, Stoyan Penev, (2) This 

paper introduces a flexible method for finding a solution to the 

travelling salesman problem using a genetic algorithm. The 

travelling salesman problem comes up in different situations in 

out world. It is a special kind of optimization problem. There had 

been many attempts to address this problem using classical 

methods, such as integer programming and graph theory 

algorithms with different success. The solution, which this paper 

offers, includes a genetic algorithm implementation in order to 

give a maximal approximation of the problem, modifying a 

generated solution with genetic operators. 

     Otman Abdoun, Jaafar Abouchabaka    (3) Genetic algorithm 

includes some parameters that should be adjusting so that the 

algorithm can provide positive results. Crossover operators play 

very important role by constructing competitive Genetic 

Algorithms (GAs). In this paper, the basic conceptual features 

and specific characteristics of various crossover operators in the 

context of the Traveling Salesman Problem (TSP) are discussed. 

The results of experimental comparison of more than six 

different crossover operators for the TSP are presented. The 

experiment results show that OX operator enables to achieve a 

better solutions than other operators tested. 

     Moreno Angel Goñi (4)   In this paper it is explained how to 

solve a fully connected N-City travelling salesman problem 

(TSP) using a genetic algorithm. A crossover operator to use in 

the simulation of a genetic algorithm (GA) with DNA is 

presented. The aim of the paper is to follow the path of creating a 

new computational model based on DNA molecules and genetic 

operations. This paper solves the problem of exponentially size 

algorithms in DNA computing by using biological methods and 

techniques. After individual encoding and fitness evaluation, a 

protocol of the next step in a GA, crossover, is needed. This 

paper also shows how to make the GA faster via different 

populations of possible solutions. 

    Liliana Ursache    (5) Given a collection of cities and the cost 

of travel between each pair of them, the traveling salesman 

problem, or TSP for short, is to find the cheapest way to visit all 

the cities and to return to the starting point. The importance of 

the TSP is that it is representative of a larger class of problems 

known as combinatorial optimization problems. The TSP 

problem belongs in the class of combinatorial optimization 

problems known as NP-complete. It arises in numerous 

applications, such as circuit board drilling to insure time signals 

remain constant, cutting raw materials to minimize waste, 

D 
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clustering data arrays, analyzing crystal structures, scheduling 

and much more. Despite an intensive study by mathematicians, 

computer scientists, and others, it remains an open question 

whether or not an efficient general solution method exists. 

Although the complexity of the problem is still unknown, for 

over 50 years its study has led the way to improve solution 

methods in many areas of mathematical optimization. The TSP 

became a target for the GA community; several genetic-based 

algorithms were developed. This paper has the purpose to 

compare some of the most important approaches, paying 

particular attention to the representation and genetic operators . 

III. RESEARCH METHODOLOGY 

Genetic Algorithm 

Genetic Algorithms (GAs) are adaptive heuristic search 

algorithm premised on the evolutionary ideas of natural selection 

and genetic. The basic concept of GAs is designed to simulate 

processes in natural system necessary for evolution, specifically 

those that follow the principles first laid down by Charles Darwin 

of survival of the fittest. As such they represent an intelligent 

exploitation of a random search within a defined search space to 

solve a problem 

The GA works by updating a set P of originally randomly 

generated solution. The set P is canonically called a population. 

In this approach, the candidate solutions of the problem are 

represented by a vector of elements resembling the genetic 

structure of a chromosome. A new solution, an offspring, can be 

obtained by recombining a subset of two elements in P. 

recombination is done by using genetic operator, the most 

common ones being crossover and mutation. The crossover 

between two parents of which the first one is usually selected on 

a fitness basis and the other one randomly, is done by choosing a 

crossover point X at random and swapping the right- hand 

segments of the parent vector. The process is illustrated in 

heading Mutation. The mutation operator simply alters one or 

more elements of the candidate solution in order to increase the 

variability of the population. GA uses crossover as a primary 

operator and mutation as a secondary operator. The genetic 

heuristic framework of GA can be presented as follows: 

1. Initialization a set P of solution 

2.Construct a set Pc of solution by recombining pairs of 

randomly chosen elements in P 

3.Construct a set Pm of solution by randomly modifying 

elements in Pc 

4.Construct a new set P by extracting elements from Pm by 

following a Monte Carlo strategy with repetition. This means that 

a candidate solution in Pm can be selected to P more than once  

5.If not end condition than go to step 2 

The construction of the initial population and of the new groups 

for crossover and mutation operators is done by an intelligent 

encoder. 

 

 
 

FIG. 1   (General structure of GA) 

 

The construction of the initial population and of the new groups 

for crossover and mutation operators is done by an intelligent 

encoder. 

Working of GA 

Generally GA is used to solve the maximization problem but GA 

can also handle minimization problems. This can be done by 

choosing a fitness function suitably. The working of GA to solve  

 

a problem consists number of steps, which are discussed in the 

following pages of this chapter. 

Coding 

In order to use GA to solve a particular problem, the variant, 

which are present in the given problem, are first coded in some 

string structure. Coding of the variables is not absolutely 

necessary. There exist some studies where GA is directly used on 

the variables themselves, but in simple GA coding is done most 

of the time. Binary coded strings having 1‘s and 0‘s are mostly 

used. The length of the string is usually determined according to 

the desired accuracy. The accuracy that can be obtained with a 

four bit coding is only approximately 1/16th of the search space. 

But as the string length is increased by one, the obtainable 
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accuracy increases exponentially to 1/32th of the search space. It 

is not necessary to code all variables in equal substring length. 

The length of a substring representing a variable depends on the 

desired accuracy in the variable. Once the coding of the variable 

has been done, the corresponding point can be found by using a 

mapping rule. Thereafter, the function value at the point can be 

calculated by substituting that very point in the given objective 

function. 

GA operator 

The GA operators are used to perform certain function, which 

help to produce and select good offspring from, a set of candidate 

solutions. The various GA operators that are used generally for 

solving a given problem are given below. 

Reproduction 

It is usually the first operator applied on a population. 

Reproduction select good string in a population and form a 

mating pool. This is why  the reproduction operator is sometime 

known as the selection operator. Selection is the stage of a 

genetic algorithm in which individual genomes are chosen from a 

population for later breeding (recombination or crossover). There 

are several generic selection algorithms, such as tournament 

selection and fitness proportionate selection (also known as 

roulette-wheel selection). But the essential idea in all of them is 

that above average string are picked from the current population 

and their multiple copies are inserted in the mating pool in a 

probabilistic population manner. The latter may be implemented 

as follows: 

 The fitness function is evaluated for each individual, 

providing fitness values, which are then normalized. 

Normalization means multiplying the fitness value of 

each individual by a fixed number, so that the sum of all 

fitness values equals 1. 

 The population is sorted by descending fitness values. 

 Accumulated normalized fitness values are computed 

(the accumulated fitness value of an individual is the 

sum of its own fitness value plus the fitness values of all 

the previous individuals). The accumulated fitness of 

the last individual should of course be 1 (otherwise 

something went wrong in the normalization step). 

 A random number R between 0 and 1 is chosen. 

 The selected individual is the first one whose 

accumulated normalized value is greater than R. 

There are other selection algorithms that do not consider all 

individuals for selection, but only those with a fitness value that 

is higher than a given (arbitrary) constant. Other algorithms 

select from a restricted pool where only a certain percentage of 

the individuals are allowed, based on fitness value. 

Crossover 

In the crossover operator, new string are created by exchanging 

information among strings of the mating pool. In most crossover 

operators, two strings are picked from the mating pool at random 

and some portions of the strings are exchanged between the 

strings. A single point crossover operator is performed by 

randomly choosing a crossing site along the string and by 

exchanging all bits on the right side of the crossing site. 

Multipoint crossover can also be used depending on the nature 

problem the two crossover sites, are exchanged. The crossing site 

is still chosen randomly. 

 
 

SIMPLE CROSSOVER OF TWO PARENTS 

 

     The two strings participating in the crossover operation are 

known as parent string and the resulting are known as children 

strings. It is intuitive from this construction that good substrings 

from parent strings can be combined to form a better child string, 

if an appropriate site is chose. Since the knowledge of an 

appropriate site is usually not known beforehand, a random site 

is often chosen. With a random site, the children strings produced 

may or may not have good substrings from parent strings, 

depending on whether or not the crossing site fall in the 

appropriate place. 

Single point crossover - one crossover point is selected, binary 

string from beginning of chromosome to the crossover point is 

copied from one parent, and the rest is copied from the second 

parent.   
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11001011+11011111 = 11001111 

 

 Two point crossover - two crossover point are selected, 

binary string from beginning of chromosome to the first 

crossover point is copied from one parent, the part from 

the first to the second crossover point is copied from the 

second parent and the rest is copied from the first parent  

 
11001011 + 11011111 = 11011111 

 

 Uniform crossover - bits are randomly copied from the 

first or from the second parent. 

 
11001011 + 11011101 = 11011111 

 

 Arithmetic crossover - some arithmetic operation is 

performed to make a new offspring 

 
11001011 + 11011111 = 11001001 (AND) 

 

Mutation  

In genetic algorithms, mutation is a genetic operator used to 

maintain genetic diversity from one generation of a population of 

chromosomes to the next. It is analogous to biological mutation.  

The classic example of a mutation operator involves a probability 

that an arbitrary bit in a genetic sequence will be changed from 

its original state. A common method of implementing the 

mutation operator involves generating a random variable for each  

 

 

bit in a sequence. This random variable tells whether or not a 

particular bit will be modified. The purpose of mutation in GAs 

is to allow the algorithm to avoid local minima by preventing the 

population of chromosomes from becoming too similar to each 

other, thus slowing or even stopping evolution. This reasoning 

also explains the fact that most GA systems avoid only taking the 

fittest of the population in generating the next but rather a 

random (or semi-random) selection with a weighting toward 

those that are fitter. 

 
In Permutation Encoding: 

(1 2 3 4 5 6 8 9 7) => (1 8 3 4 5 6 2 9 7) 
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IV. WORK PROCEDURE 

Objectives of the Present Investigation 

 To collect the data from the company  

 

 

 Write a programme using MATLAB to optimize the 

drilling sequence problem by using the Genetic 

Algorithm (GA) 

 Find out the least distance travel by tool. 

 

 
 

Fig.2 (Wok Piece Model) 

 

Introduction of Software 

In this research work ‗MATLAB 7.8.0 (R2009a)‘ are used. 

MATLAB is the sort form of Matrix Laboratory and 7.8 is the 

version. MATLAB take the input data in the Matrix form so due 

to this quality it got the name MATLAB. 

Programming Procedure for Modal Using MATLAB   

The procedures of programming of modal using MATLAB 

software are described in the following steps: 

1. Determination of the Position of the Point 

2. Specify Ga Parameters 

3. Initialize the Population to Run the Ga by Evaluating Each 

Population Member 

4. Coding to Finding the Best Rout In The Population 

5. Coding for  Ga  Operator 

6.Code for Display The Graph And Result 

 

V. RESULT & DISCUSSION 

    After finishing the coding of problem, now run the program. 

After running the program, we got two results on the graph and 

the minimum distance travel by the tool after the 64th 

combination. And the problem is solved. The minimum distance 

travel by the tool is 694.03 units. And the optimum path is 10-13-

14-15-11-12-9-8-5-6-3-2-1-4-7 as shown in the fig.3. 

 

 
Fig.3: Result of program 
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Fig.4 

 

VI. CONCLUSION 

    The present research work deals with the study of TSP based 

2D sequential problem followed by the development of model 

using MATLAB software. The company from where we take the 

data, is using the sequence 1-4-7-10-13-14-15-12-9-6-3-2-5-8-

11-1 and finding the tool travel distance is 821.32 units and the 

excel sheet software, After running it gives that 722.09 units is 

the least distance travel by the tool and the path is 11-12-15-14-

13-10-7-8-4-1-2-3-5-6-9-11 But in the present research work, 

MATLAB find out the best sequence is 10-13-1415-11-12-9-8-5-

6-3-2-1-4-7. And the minimum tool travel distance is 694.03 

units. This result is best among all 3 results described above So it 

is concluded that the minimum tool travel distance is 694.03 

units followed by the sequence 10-13-14-15-11-12-9-8-5-6-3-2-

1-4-7 By using this drilling sequence we can decrease the total 

work time and improve the efficiency.  

VII. RECOMMENDATIONS FOR FURTHER WORK 

   In our research work, an attempt has been made towards the 

development of the model using MATLAB software to find out 

the minimum tool travel distance. Some of the areas which can 

be examined in future are described as follow: 

1.The model of the process has been developed for the 2-D 

problems. So attempt can be made to develop the 3-D model. 

2.The present work has been done for the minimization of tool 

travels without considering tool wear so attempt may be made 

with considering the tool wear. 

3.The present work has been done for same size drill in diameter 

and depth. So attempt can be made for the varying diameter size 

and depth.  
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    Abstract- The paper put on record 35 species representing 32 

genera belonging to 22 families of following plants of district 

Samba of Jammu and Kashmir State. The main focus is on 

ethnomedicinal value of the plants of this district. Each species is 

followed by the name of the family, vernacular / local name and 

traditional medicinal use. 

 

    Index Terms- Angiosperms, Ethnomedicinal plants, Samba, 

Jammu and Kashmir 

I. INTRODUCTION 

amba the new district of Jammu and Kashmir state is falling 

under Jammu division of the state. Earlier this area was 

falling under district Jammu of this State. Samba is contiguous 

with district Jammu on west, Udhampur district on the north and 

north-east, Kathua district on the east and Punjab province of 

West Pakistan on South. It lies between 75° 11´ N longitude and 

32° 56´ E latitude. Total population of the district is 2.86 lakh as 

per the census 2001. The area is mainly divided into two belts 

namely the outer plains on the south and the Shivaliks on north. 

The national highway passes through the middle of the district.  

Basanter and Devek are the source of water particularly in rainy 

season.  

II. CLIMATE 

    The climate of district Samba is hot in summer and tolerably 

cold in winter with a exception of a very cold in the vicinity of 

high snow ranges on some of the northern part of district. The 

excessive hot summer days are between May and June and rainy 

season prolongs upto middle of September. Most of the rainy 

days are in the month of July and August. The dry spell in the 

area follows from September. 

III. VEGETATION 

The vegetation of district Samba is of Subtropical type. The 

dominant species include Dalbergiasissoo, Acacia nilotica, A. 

modesta, Lantana camara, Justiciaadhatoda, Mallotusphilippensis 

etc. The rare species are Ficusbengalensis, F. religiosa, 

Buteamonosperma, Withaniasomnifera etc. Thorny bushes, 

evergreen shrubs, climbers and tall grasses. Most of the plants 

are broad leaved deciduous type.  

Many studies have been conducted an ethnobotany of medicinal 

plants and other useful plants in different parts of the world and 

neighboring countries. Virjee et, al. (1984), Jain (1986), Kumar 

and Naqshi (1990), Kapur (1991), Cox and Balick (1994), Lewis 

and Elvin (1995), O‘Connor (1995), Posey and Dugfield (1996), 

Ahmad (1999), Ghimire et. al. (1999), Pandeyet. al. (2005), 

Pushpangdan and Kumar (2005), Ahmed (2007). 

IV. MATERIAL AND METHODS 

    The authors have visited the area several times for the 

collection of data during the years of 2008-2009. The local name 

and traditional uses of plants, with emphasis on medicinal uses 

were documented by interviewing the local elderly 

knowledgeable persons including local herbals. Literature 

concerning ethnobotany of this area has been consulted.  

V. RESULTS AND DISCUSSION 

     The present study was conducted in remote villages of district 

Samba. A total of 35 plant species representing 32 genera and 

belonging to 22 families have been recorded. These are used by 

local inhabitants for various diseases. All the species are 

arranged in the alphabetical order of botanical name followed by 

name of the family, local name and traditional uses are given in 

the Table-I. Local people use medicinal plants in the health care 

system. The promising species include Ageratum conyzoides L., 

AjugabracteataBenth.,Barleriaprionitis L., Centellaasiatica L., 

Bauhinia purpurea L., CuscutareflexaRoxb. 

WoodfordiafruticosaKurz    etc. The results agree with the 

findings of Kumar and Naqshi (1990), Kapur (1991), and Lewis 

and Elvin (1995) who reported plants that are traditionally used 

for curing many diseases. 

Figure 1 and 2 deals with the map of district Samba and Jammu 

and Kashmir state respectively and table 1 lists the number of 

species, name of family and their ethnomedicinal value. 

 

S 
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Figure 1: Map of district Samba of Jammu and Kashmir State 
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Figure 2: Map of Jammu & Kashmir 

 

Table 1: List of ethnomedicinal species indicates name of family, local names and traditional medicinal use of each species 

 

S.No. Species Family Local    

Name 

Traditional Medicinal Use 

1. Abrusprecatorius

L. 

Papilionaceae Ratti Root , seed & leaves are 

used: Aphrodisiac , blood 

purifier , body pain , 

bronchitis , cold , cough , eye 

complaints , inflammation of 

gums , promotes conception , 

scorpion bite , skin diseases , 

sore throat , bone fracture 

and wounds. 

2. Abutilon indicum 

L. 

Malvaceae  Useful  in impotency, in piles 

paralysis, ulcer and 

gonorrhoea. 

3. Ageratum  

conyzoidesL. 

Asteraceae  Anti-helmintic, antiseptic, for 

stones, boils, cuts, leprosy, 
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piles, prolapsed anus, 

tumour, uterine disorders and 

lice control. 

4. Amaranthuspanic

ulatusL. 

Amaranthaceae  Plant is used as poultice in 

abscess , boils and eczema. 

5. AjugabracteataBe

nth. 

Lamiaceae Neelkanthi Plants are given to women in 

Gonorrhoea and in 

intermittent fevers. 

6. Alstoniaschotaris 

(L.) R.Br. 

Apocynacece Satpatra Leaves , bark , latex and 

flower is used : Asthma , 

bronchitis , chestn pain , 

child birth , cholera , fever , 

malaria , pneumonia , snake 

bite , ulcer of mouth , 

headache , neuralgia and pain 

in legs. 

7. Acacia  

catechuwilld. 

Mimosaceae Khair Sore throat and mouth , tonic 

for teeth. 

8. Bauhinia 

purpurea L. 

Papilionaceae  Jaundice, bone fracture, 

indigestion, wounds, anasarc, 

dropsy, pain etc. 

9. BarleriaprionitisL

. 

Acanthaceae Laal\Kaaliba

rankad 

Cures  cough, boils, ear 

complaints, piles, 

toohacheanasarca etc. 

10. Bombaxceiba L. Bombacaceae Simbal Aphrodisiac ,diarrhoea , 

dysentery , menorrhogia , 

stomach complaints , 

diabetes , menstrual disorders 

& for conception. 

11. Cassia  

occidentalis 

Papilionaceae BadiHedma Leaves,seeds and roots are 

used in skin diseases, cough, 

throat infection,fever, 

ringworm, wounds, bone 

fracture, gastric troubles etc. 

12. Carica  papaya L. Caricaceae Papita Abortificient, used in 

indigestin, constipation, 

gastric and skin diseases, 

toothache, gum and urinary 

complaints. 
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13. Centellaasiatica 

L. 

Apiaceae  It is used as tonic for brain 

and also used in skin 

diseases. 

14. Chenopodiummur

aleL. 

Chenopodiaceae Bathu Leaves used in :Diarrhoea 

and dysentry. Seeds are 

abortifacient and blood 

pressure control. 

15. Cordial 

myxaWilld. 

Boraginaaceae Lasura The bark , leaves and fruits 

used in stomachache. 

16. Coriandrumsativu

mL. 

Apiaceae Dhania Carminative,good for liver,in 

indigestion, as mouth- 

freshener etc. 

17. CuscutareflexaRo

xb. 

Cuscutaceae  Paste of rhizome mixed with 

water is given internally 

when blood comes with 

urine. 

18. CucurbitapepoL. Cucurbitaceae Ghia Seeds used to remove 

tapeworm, fruit is good for 

digestive system , Juice is 

good in blood pressure 

control and good for heart. 

19. Cyperusrotundus 

L. 

Cyperaceae Deela Roots used in fever and 

nausea , pain reduction and 

muscle relaxation. 

20. DalbergiasissooR

oxb. 

Papilionaceae Tahli Antiseptic , used in dysentry 

, eruption , gonorrhoea , 

headache , leprsy and skin 

diseases. 

21. Daturainoxia 

Mill. 

Solanaceae Dhatura Whole plant is used as 

antihydrophobic, in 

asthma,boils, etc. 

22. Eclipta alba (L.) 

L.  

Aseraceae  Whole plant is used in 

asthma, bronchitis, fever, 

gastric and hepatic disorders, 

jaundice, ulcers, wounds, 

sores, leucoderma, etc. 

23. Eucalyptus 

globulusLabille. 

Myrtaceae Safeda Used in cough and cold. 

24. Euphorbia hirtaL. Euphorbiaceae  Whole herb is used as 
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authelmintic and for liver 

diseases. 

25. Evolvulusalsinoide

sL. 

  Leaves cure asthma and 

bronchitis. 

26. FicusglomerataRo

xb. 

  The fruits are carminative 

and analeptic , juice is given 

in diarrhoea. 

27. Leucasaspera L.   Juice of leaves is dropped 

into eyes 2-3 times a day to 

relieve burning sensation and 

redness. 

28. Lanneacoromande

lica 

  Bark is used in sore mouth 

and throat , good for teeth 

and gums. 

29. LuffaacutangulaR

oxb. 

Cucurbitaceae Janglikandol

i 

Good for digestive system , 

juice of leaves for sores and 

various animal bites. 

30. Menthaarvensis L. Lamiaceae Pudina Carminative,boost digestive 

system, mouthwash , acidity , 

jaundice , headache , cough 

and rheumatism. 

31. MorusindicaL. Moraceae Toot Infusion is used to bring 

down blood sugar level and 

arterial pressure. Good for 

digestive system. 

32. Mucunapruriens Papilionaceae Gajooli Anti-helmintic , appetizer , 

boils , blisters , ulcers , 

cough , impotency , 

ringworm , roundworm , 

syphilis , urine complaints , 

vermifuge and good for 

brain. 

33. Murrayakoenigii 

(L.) Spreng 

Rutaceae Kari patta Anti-helmintic ,diarrhoea , 

dysentry , laxative , malarial 

fever , stomach complaints. 

34. Neriumindicum L. Apocynaceae Gandeela Abortifaciant , asthma , 

bronchitis , dysentry , gum 

trouble , gonorrhea , blisters , 

boils and eye disorder. 
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35. Psidiumguajava 

L. 

Myrraceae Amrood Digestion , control high 

blood pressure and diabetes. 

36. Papavermexicana 

L. 

Papaveraceae  Leaf juice is used for curing 

skin diseases. Oils from 

seeds applied on sores. 

37. Physalis minima 

L. 

  Whole plant is used as 

diuretic, laxative and 

purgative. 

38. Phyllanthusniruri

L. 

Euphorbiaceae  Whole plant is used for 

allergy, boils, dysentry, 

dropsy, urine and gastric  

disorders, ulcers , jaundice 

etc. 

39. Plumbagozeylanic

a L 

  Roots boiled in milk are 

given to relieve muscular 

pain. 

40. Psidiumguajava 

L. 

Myrtaceae Amrood Cures idigestion, controls 

high biood pressure and 

diabets. 

41. Solanumsurratens

eBurm. 

Solanaceae Punkhri Fruit powder cures  

abdominal pain and gastric 

troubles. 

42. Sonchusarvensis 

L. 

Asteraceae  Whole plant is used in 

cholera, dysentry, jaundice, 

cuts and wounds. 

43. SwertiachirataBuc

h.-Ham. 

Gentianaceae  Decoction of whole plant is 

used for 7-8 days, cures 

cough, cold and fever. 

43. Tamarindusindica

L. 

Papilionaceae Imli Antihelmintic,cures boils, 

cough, indigestion, fever, 

headache,muscular pain, 

stomachache, sun 

stroke,toothache and urine 

complaints. 

45. ToonaciliataM.Ro

em 

Meliaceae Tunu Bark cures toothache, fruits 

cure chest pain, fever, 

measles. 

46. Tribulusterrestris 

L. 

Zygophyllaceae  Decoction of fruit is used in 

painful micturition and 
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kidney troubles. 

47. Urenalobata L. Malvaceae  Roots used as an external 

remedy for rheumatism. 

Flowers used to purify blood. 

48. Viola odorata L. Violaceae Banafsha Whole herb is boiled in water 

and used  in cough, cold and 

throat trouble. 

49. Woodfordiafruitic

osaKurz. 

Lythraceae  Decoction of flowers is given 

with honey for 7-8 days in 

nausea and lack of appetite 

during pregnancy. 

50. Ziziphusmauritian

aLamk. 

Rhamnaceae Ber Blood purifier, fever, 

indigestion, headache, sores, 

ulcers, stomachache. 

51. Ziziphusnummular

ia (Burm.f.) 

Wight. &Arn. 

Rhamnaceae  Used in boils, cold, 

diarrhoea, indigestion, 

inflammation of gums etc. 
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    Abstract- Bezoars were isolated from gastrointestinal tract of 

certain goats and they were used for the treatment of ailments 

like snake bite, old age, plague, high fever, convulsion, stroke, 

epilepsy and evil spirits as it was believed that bezoars had 

healing powers. Bezoars are classified according to the materials 

which they are composed. In view of the lack of information and 

owing to importance of the problem towards medicine 

preparations and its health hazards the present study has been 

undertaken. The aim of the present study was to evaluate the 

hematololgical, histopathological and biochemical changes in 

goats due to bezoars formation. The hematological and 

biochemical analysis indicate the formation of bezoars caused 

significant influence on different blood parameters which intern 

lead to functional and structural alterations at cellular level as 

evidence by the histopathological changes observed. 

 

 

    Index Terms- A.indica, Antidote, Bezoars, Hematology, 

Histopathology 

 

I. INTRODUCTION 

ezoars are tightly packed collection of partially digested or 

undigested material stuck in the stomach or other parts of 

the digestive tract. The word ―bezoar‖ or ―badzer‖ which means 

anti-dote or counter-poison, animal bezoars were widely used in 

medicine until 18
th

 century (Dietrich, 1985, De backer 1999 and 

Bowden, 1983). Arabs and Persians had the strange fortune of 

consuming in large quantities as having medical properties 

(Goldman et al 1998 and Mc loughlin, 1979 and Zarling et al 

1984). In the past bezoars were isolated from the gastrointestinal 

tract of certain goats and sheep and preserved to be used as 

medicinal charms (Andrus 1989). It was believed that bezoar has 

the power of universal antidote against many poisons including 

snake bite. Bezoar is widely reputed antidote in traditional 

medicine among Irania tribes and is mostly used orally (Warell, 

1976). Alam (1998) showed that the  anti-snake venom activity 

of bezoar is composed to its plant material non-digestible by 

humans including cellulose,hemicelluloses, lignin and fruit 

tannins (Balik,1993 and Holloway,1980).In high concentrations, 

fruit tannins may form a coagulum upon exposure to an acidic 

environment initiating the formation of phytobezoars 

(Mastue,1978 and Izumi,1993). Information pertaining to 

physiological and hematological changes in goats due to bezoars 

formation is not available. 

 

II. MATERIALS AND METHODS 

        The present study has been under taken in Regonda mandal, 

Warangal district, A.P. The formers of this area and parents of 

one of the authors have been rearing bezoar goats for the last 20 

years. With this vast experience the authors have inspired to 

undertake this work. The study extended for 3 years involving 

selection of area, type of feeding, bezoar formation, 

hematological and physiological changes in goats due to bezoars 

formation. 

        The local available goats (1-2years old) have been selected 

for the experiments. After feeding with A. indica dried fruits, 

goats were provided specific plant material (leaves of Bridelia, 

Chloroxylon and Holarrhena) for 90-120 days. During this period 

bezoars were formed. Blood samples were collected from bezoar 

and non-bezoar goats to assess the hematological abnormalities 

and biochemical changes.   

 

III. RESULTS 

HEAMATOLOGICAL CHANGES: 

        RBC‘S count was 2.18+0.9 mil/ cmm in non–bezoar goats 

while it was 2.04+0.5 mil/cmm in bezaor goats (Fig: 1). 

Haemoglobin percentage was also decreased in bezoar goats 

(6.6+1.2gms %) when compared to non- bezoar goats (7.4+1.5 

gms %). Decreasing of RBCs and hemoglobin in bezoar goats 

indicates physically weak sometime falls to disease. The platelet 

count was 3,00,000 + 6,500/cmm in bezoars goats and 

2,45,00+5,550/cmm in non bezoar goats(Fig:3). Neutrophils, 

eosinophils and lymphocytes were decreased in bezoar goats 

when compared to non-bezoar goats .41+ 6% of lymphocytes 

were present in   bezoar goats and 65+9% were found in non 

bezoar goats. This indicates reducing the immunity in bezoar 

goats. 29+4% neutrophils and 4+1.5% eosinophils were found in 

bezoar goats and 55+8% neutrophils and 6+3% eosinophils were 

present in non – bezoar goats. Only monocytes and basophils 

percentage is increased in bezoar goats when compared to non–

bezoar goats (Fig: 2). 

        The bilirubin levels significantly elevated in bezoar goats 

over non-bezoar goats. The increased bilirubin levels indicate 

significant breakdown of RBC, which is also noticed in the 

present study. The elevated of levels bilirubin in the present 

study conform the prevalence of anemia which was also 

supported the decreased RBC, Hb levels. The total erythrocytes 

count and percentage of hemoglobin were significantly reduced 

with an evaluation of total luecocyte count in bezoar goats.  

 

BIOCHEMICAL CHANGES: 

        The levels of total cholesterol and other lipid profiles were 

not abnormal in bezoar and non-bezoars goats (Fig, 4.) But in 

bezoar goats when compared to non bezoar goats, total 

cholesterol, triglycerides, HDL- C, VLDL – C and LDL –C were 

high. The increase of 47+7 mg/dl to 65+7 of total cholesterol, 

44+5 to 50+7 of HDL-C,1+ 0.4 to 9.4 + 2.5 LDL –C and10+3.5 

B 
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to 28+ 6.2 mg/dl of triglycerides were found in non bezoar and 

bezoar goats. 

        Total proteins, serum albumin and globulin levels are not 

significant (Fig. 5). Total protein content in bezoar goats was 

7.9+2.5 gms/dl and 6.7+1.6 gms/dl in non bezoars goats.4.5+1.0 

gms/dl serum globulin was present in bezoar goats and 3.4+1.2 

gms/dl was present in non bezoar goats.Serum globulin increase 

in bezoar goats  was 4.5+1.0 gms/dl. This indicates the change in 

total proteins and serum globulin by formation of bezoars. 

In the present study serum creatinine level in bezoar goats 

(0.4+0.1 mg/dl) decreased when compared to non bezoar goats 

(0.8+0.1mg/dl).There is no singnificant change in blood urea 

(Fig: 6) and FBS in bezoar and non bezoar goats. The 

concentration of urea in blood slightly high (i.e., increased 

24±4.5 mg /dl to 26+3.2 mg/dl). It may be due to increased 

protein catabolism. In this study, the FBS levels in bezoars goats 

(40+5.5mg/dl) decreased when compared to non-bezoar goats 

(63+9.2mg/dl).The decreased glucose levels may be due to 

inhibition in biosynthesis of glucose by formation of bezoars.  

 

HISTO PATHOLOGICAL CHANGES: 

        On histopathological examination in bezoar goats, change in 

liver and the major lesions were noticed (Fig. 7a, 7b.). In liver 

secondary biliary cirrhosis is produced by obstruction of extra-

hepatic bilary ducts and is charectarized by regeneration nodules, 

surrounded by fibrous septa. In these nodules, regenerating 

hepatocytes were disorderly disposed. Bilary tract, central vein 

and radial pattern of hepatocytes are absent. Severe 

histopathology changes were observed in the kindney of the 

bezoar goats. Damage in the structural organization of kidney 

with lesions like cystic dialation and degeneration of tubules 

were observed in bezoar goats .In addition almost all glomeruli 

are enlarged due to proliferation of endothelial cells and 

mesangial cells, swelling of endothelial cells and inflammatory 

infiltrate. This will result in compression of capillaries and 

bowman space in which reduced in size (Fig.8a & 8b). 

 In the stomach of bezoar goats inflammatory fibroid polyp 

appeared. The characteristic features of inflammatory fibroid 

polyp include concentric fibrosis around vessels, scattering of 

eosinophils and lymphoid nodules. Some of the bezoar goats‘ 

stomach observed chronic peptic ulcer which is a mucosal defect 

which penetrates the muscularis mucosa and mucularies propria, 

produced by acid-pepsin aggression ulcer margins are 

perpendicular and present chronic gastritis (Fig 9a & 9b). 

 

 

 

Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may vary depending 

upon the topic of research work but generally comprises up to 5 to 7 pages.  

 

 

FIG: 1.   RBC COUNT IN BEZOAR AND NONBEZOAR GOATS 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               382 

ISSN 2250-3153  

www.ijsrp.org 

FIG: 2.   WBC COUNT IN BEZOAR AND NON-BEZOAR GOATS 
 

 

 
 

 

 

 

 

FIG: 3. PLATELETS COUNT IN BEZOAR AND NONBEZOAR GOATS 
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FIG: 4. LIPID PROFILES IN BEZOAR AND NON- BEZOAR GOATS 

 

 
 

 

 

 

FIG: 5. LEVELS OF TOTAL PROTEINS, ALBUMIN AND GLOBULIN 

IN BEZOAR AND NON-BEZOAR GOATS 
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FIG: 6. BLOOD UREA LEVELS IN BEZOAR AND NON BEZOAR GOATS 

 

 
 

 

 

FIG: 7a. T.S OF THE LIVER OF NON BEZOAR GOAT 
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FIG: 7b. T.S OF THE LIVER OF BEZOAR GOAT 

 

 
 

FIG: 8a.   T.S OF THE KIDNEY OF NON- BEZOAR GOAT 
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FIG: 8b.  T.S OF THE KIDNEY OF BEZOAR GOAT 

 

 
 

 

FIG: 9a.  T.S OF THE STOMACH OF NON- BEZOAR GOAT 
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FIG: 9b. T.S OF THE STOMACH OF BEZOAR GOAT 
 

 

 
 

 

IV. DISCUSSION 

          The present study shows the level of total cholesterol and 

other lipid profiles were not abnormal in bezoar non-bezoar 

goats. But, in bezoar goats when compared to non-bezoar goats, 

total cholesterol, triglyrides, HDL-C, VLDL-C and LDL-C were 

high. The increase of 47±9mg/dl to 65±7 total cholesterol, 44±5 

to 50±of HDL-C, 1±0.4 to 9.4±2.5 LDL - C and 10±3.5 to 

28±6.2 mg/dl of triglycerides were found in non-bezoar and 

bezoar goats. 

          Total serum proteins levels were significantly increased in 

bezoar goats which suggest that the bezoar formation may be 

stimulated the catabolic activity of proteins. Albumin and 

globulin constitutes the major proteins in the serum and it has 

been felt appropriate to study the levels of albumin and globulin, 

which may help to understand the impact of bezoar formation on 

protein. In the present study the total protein in bezoar goats 

was7.9±10gms/dl and in non-bezoar goats 6.7±1.6. 4.5±1.0 

gms/dl serum globulin was present in bezoar goats and 

3.4±1.2gms/dl present in non-bezoar goats. The slight increased 

levels of these two types of proteins were resulted in the present 

study. Serum creatinine levels in bezoar goats (0.4+0.1mg/dl) 

decreased when compared to non bezoar goats 

(0.8+0.1mg/dl).The decrease in the total R.B.C. in bezoar goats 

indicate either its effect on the synthesis of R.B.C. or they might 

be worn out or lysed. Bezoar formation in goats causes severe 

damage to bone marrow (Stack et al 1995). Lee (1996) reported 

that bezoars formation cause skeletal defects such as osteoporosis 

in many mammalian species. They also reported that the effect of 

bezoars on calcium release and on the activity of some 

impartment enzymes for bone resorption and bone formation. 

Similarly the hemoglobin content was also significantly 

decreased in bezoar goats. The deficiencies of iron lead to 

anemia resulting in the decreased hemoglobin content due to the 

effect of bezoar formation. The RBC count and hemoglobin 

content also depending on the feed/type of plant material taken 

by the goats. The platlet count was in bezoar goats was very high 

when compared to non-bezoar goats. This indicates the formation 

of bezoars influencing to increased blood clotting factor rate. 

          Nuetrophils, eosinophils and lymphocytes were decreased 

in bezoar goats when compared to non bezoar goats. 41±6% of 

lymphocytes were present in bezoar goats and 65±9% were 

present in non-bezoar goats. This indicates reducing the 

immunity in bezoar goats.29±4% nuetrophils and 4±1.5% 

eosiniphils were found in bezoar goats and 55±8% nuetrophils 

and 6±3%eosinophils were present in non-bezoar goats. Only 

monocytes and basophils percentage was increased in non-bezoar 

goats.  

           The hematological analysis indicates that the formation of 

bezoars caused significant influence on different blood 

parameters which in turn lead to functional and structural 

alterations at cellular level as evidence by the histopathological 

changes observed. 
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    Abstract- Route cache strategy is important in an on demand 

routing protocol in wireless mobile ad hoc networks. In on 

demand routing protocol the route discovery mechanism is used 

to transmit packets from one mobile node to other. In order to 

avoid such route discovery mechanism each time when the 

packet is transmitted, the route caching technique is used. Route 

caching is the major approach to decrease the flooding of the 

network by avoiding the route discovery operation as much as 

possible. Because the frequently use of route discovery 

mechanism is very costly in terms of delay and bandwidth 

consumption which can cause congestion and long delay. 

Therefore the efficient caching strategies have the great impact 

on the performance of the DSR and AODV routing protocol. 

This paper, presented the effect of the cache expiry time and 

active route timeout (ART) on the performance of the DSR and 

AODV routing protocols in terms of route discovery time, 

routing traffic overhead and throughput. The simulation results 

indicate that the  performance of the DSR and AODV protocol 

decreases if we increase the cache size and ART parameters.  

 

 

    Index Terms- MANET, DSR, Route Cache, Cache Expiry 

time, Cache Size. 

 

I. INTRODUCTION 

obile ad hoc network is the important topic of research. 

Mobile ad hoc network is collections of wireless nodes 

that can allow people and devices to communicate with each 

other without help of an existing infrastructure. Each device in a 

MANET is free to move independently in any direction, and will 

therefore change its links to other devices frequently. In MANET 

the mobile node can be work as a router or host. Because they are 

independent of any infrastructure therefore are used in military 

communication and rescue operations where the development of 

an infrastructure is neither feasible nor cost effective. There are 

three categories of Mobile ad hoc network routing protocols, 

which are Proactive (or periodic) routing protocols (DSDV, 

OLSR), reactive (or on demand) routing protocols (DSR, AODV, 

TORA) and hybrid routing protocols. Proactive routing protocols 

maintain the routes independent of the traffic pattern. On the 

other hand reactive routing protocols determine the route only if 

needed. Hybrid routing protocol (ZRP) combined the advantages 

of proactive and reactive routing. Reactive routing protocols 

have less overhead since routes are maintained only if they are 

needed but proactive routing protocols have higher overhead due 

to continuous route updating. 

  

II. DSR PROTOCOL 

          Dynamic Source Routing (DSR) is a reactive, flexible and 

simple protocol. DSR is on demand routing protocol and uses the 

concept of source routing instead of routing tables like other 

protocols. When source node send packets to the destination 

node, the different packets may follow the different routes, even 

they have same source and destination. DSR allow the packets to 

be travel loop-free and avoid the need for updating routing 

information in the routing tables periodically that is required in 

table-driven approach. Therefore DSR routing protocol reduce 

the bandwidth consumption by the control packets in ad hoc 

mobile networks. The major difference between this and the 

other on-demand routing protocols is that it is beacon-less and 

hence does not require periodic hello packet (beacon) 

transmissions, which are used by a node to inform its neighbors 

of its presence. The DSR protocol is composed of two main 

mechanisms Route Discovery and Route Maintenance. When any 

mobile node or source node want to send a packet to any other 

node known as destination node and does not know a route to it, 

the source node initiates the route discovery. To initiate the 

Route Discovery, the source node floods a ―Route Request‖ with 

a unique ID as a single local broadcast packet. DSR protocol 

implements the route maintenance mechanism while 

communicating the packets from source to destination. But when 

the communication link between the source and the destination is 

broken or else a change in network topology is noticed. It will 

lead to failure of the communication between source node and 

destination node. In this scenario DSR protocols uses the route 

maintenance mechanism, to detect any other possible known 

route towards the destination to transmit data. If the route 

maintenance fails to find an alternative known route to establish 

the communication then it will invoke the route discovery to find 

the new route to destination.  

          The Dynamic Source Routing (DSR) protocol is based on 

source routing, which means that the originator of each packet 

determines an ordered list nodes through which packet must pass 

while traveling to the destination.  Flooding method is used in 

DSR protocol for route discovery, which cause the traffic load on 

the network. To decrease the flooding of the network Route 

Caching is used and the overall performance of the network can 

be significantly increased. 

 

III. AODV PROTOCOL 

          AODV routing algorithm is a routing protocol design for 

mobile Ad-hoc networks and is using on-demand routing 

approach for establishment of route between nodes. As it uses 

on-demand routing therefore it built route to transmit data 

packets when the source node desired and is trying to maintain 

M 
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established route as long as they are needed. AODV protocol has 

quality to support unicast, multicast and broadcast routing with 

loop free, self starting and scalable characteristics. AODV 

protocol routes data packets between mobile nodes of ad hoc 

network. This protocol allows mobile nodes to pass data packets 

to required destination node through neighbor‘s node which 

cannot directly communicate. Nodes of network periodically 

exchange information of distance table to their neighbors and 

ready for immediate updates. AODV protocol is responsible to 

select shortest and loop free route from table to transfer data 

packets. In case of errors or changes in selected route, AODV is 

able to create a new route for the rest of transmission of 

establishment and maintenance. Route Management AODV 

routing protocol in ad hoc network communicate between mobile 

nodes through four types of different messages. 

 

• Route Request 

• Route Reply 

• Route Error 

• Hello Message 

 

          To establish a route between source and destination node 

Route Request (RREQ) and Route Reply (RREP) packet query 

cycle are used. Route Error (REER) and HELLO data packets are 

used for route maintenance.  

 

IV. ROUTE CACHING 

          Route caching is carried out for two purposes; firstly, a 

cached route is readily available to the demanding node thus 

reducing the routing latency significantly. This is particularly 

important in real time communication like audio and video 

transmissions. Secondly, route caching avoids route discovery 

process and in that way reduces the control traffic that is required 

in searching for a new route. Route caching store the routes that 

have learned from the source node and avoid unnecessary route 

discovery operation that required each time a data packet is to be 

transmitted. Because that reinitiating of a route discovery 

mechanism in on demand routing protocols is very costly in term 

of delay, battery power, and bandwidth consumption due to 

flooding of the network, which can cause long delay before the 

first data packet sent. The performance of protocols mainly 

depends on an efficient implementation of route cache. Despite 

the advantage of reducing the route latency, prolonged caching 

may render the route obsolete due to frequent movement of the 

destination or intermediate node(s) in MANETs. When an 

invalid route cache is used, extra traffic overheads and routing 

delays are incurred to discover the broken links. One approach to 

minimize the effect of invalid route cache is to purge the cache 

entry after some Time-to-Live (TTL) interval. If the TTL is set 

too small, valid routes are likely to be discarded, and large 

routing delays and traffic overheads may result due to the new 

route search. On the other hand, if the TTL is set too large, 

invalid route-caches are likely to be used, and additional routing 

delays and traffic overheads may result before the broken route is 

discovered. Thus the efficiency of route caching lay between two 

contradictory conditions, how long the route has to be stored for 

subsequent use and how often to purge the same in order to avoid 

invalid routes. The aim in both cases is to avoid overheads and 

consequently save bandwidth and route latency. 

 

V. RELATED WORK 

          B.S. Kawish et al. [1] described that the user defined 

interface to adjust the ART in AODV will have profound effects 

on the overall efficiency of the protocol. It will also improve the 

computational efficiency of nodes by saving it from processing 

routes during the defined fixed period. 

Mobile ad hoc networks are power constrained as most ad hoc 

mobile nodes today operate with limited battery power. Hence 

power consumption becomes an important issue. It is important 

to minimize the power consumption of the entire network in 

order to maximize the lifetime of ad hoc networks. To 

accomplish this to a certain extent, M. Tamilarasi et al. [6] 

proposed Energy Aware Approach (EAA). This approach is a 

two-pronged strategy with load balancing approach and 

transmission power control approach. From simulation results 

they concluded that EAA AODV on an average reduces energy 

consumption per node by 20% and control packet load by 10% 

and increases the packet delivery ratio by 3.5% compared to 

standard AODV. The price paid for this improvement is the 52% 

increase in average end-to-end delay due to the inclusion of extra 

information in the packet header. EAA AODV decreases the 

number of control packets, increases the packet delivery ratio and 

reduces power consumption.   

          Fenglien Lee et al. [3] developed an efficient on-demand 

routing algorithm, called OCR-―On-Demand Routing 

Algorithm‖, for route discovery and management, and mobility 

handling. They applied the content-addressable and LRU 

replacement features in L-1(level one or primary) or L-2(level-2 

or secondary) caches for route table creation, updating, and 

maintenance. The OCR algorithm with double-level route caches 

solved most problems in on-demand routing, such as route tables 

in ―slow‖ main memory, long connection setup delay, broken 

link repairing, huge routing overhead for long routes, lengthy 

data packet in source routing, sending beacons periodically, 

control overhead for complicated IDs in data packets, to setup 

TTL (time to live) in a packet or route path, and to update the 

stale routes in the route table or cache frequency.   

          Shobha K.R. et al. [6] presents an analysis of the effect of 

intelligent caching in non clustered network, using on demand 

routing protocol. In Intelligent Caching technique a node not 

only saves the path discovered during route discovery for itself 

but also for others who are located close to it. This technique 

reduces the number of route request packets unnecessarily 

circulating in the network, when the path it requires is present in 

its neighborhood. This technique drastically increase the 

available memory for caching the routes discovered without 

affecting the performance of the DSR protocol in any way except 

for a small increase in end to end delay.  

          To avoid performing route discovery mechanism before 

each data packet is sent, DSR needs to formerly cache the routes 

discovered. T.C. Huang et al. proposed two mechanisms to 

improve cache performance of DSR: RERR-Enhance mechanism 

and hierarchical link cache structure as described in [8], the 

average end to end delays and routing overhead is improved with 

these mechanisms.   
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          The route cache is used in DSR protocol to store all the 

routes are learned from the source node and to avoid unnecessary 

route discovery process. Naseer Ali Husieen et al. described in 

[3] with high mobility situations and high load network traffic 

stale routes will be generated. These stale routes can mainly 

affect the performance of DSR protocol which cause long delay, 

increase the packet loss, increase the overhead and reduce the 

efficiency of protocol. Therefore efficient mechanism for 

updating the route in the cache of DSR protocol is needed.  

Shukla et al. [7] proposed new route cache maintenance in DSR 

protocol in order to improve the performance of the DSR 

protocol. This was achieved by allowing nodes to learn about the 

route caches of neighbors‘ nodes, instead of sending route error 

packets to the source, due to link failure, before forwarding the 

packet to the destination. 

 

VI. SIMULATION FRMEWORK 

          Simulation is done using OPNET Modeler 14.5 simulator 

tool. OPNET 14.5 is a network modeling and simulation 

software tool. OPNET Modeler 14.5 executes four phases in 

order to complete a simulation process. These phases are: 

modeling of the network, choosing the required parameters, 

running the simulation of the created model, and viewing and 

analysis of the results.  

 

VII.    SIMULATION PARAMETERS AND RESULTS 

          Simulation was done for a campus sized network. The 

mobile nodes have a common traffic source generated by a 

MANET traffic generator and they are WLAN mobile clients 

transmitting a power of 0.1W and a data rate of 11Mbps. The 

traffic generator also has a data rate of 11Mbps but a transmitting 

power of     0.5W. Application configuration is used to 

supporting applications as HTTP (heavy browsing). Profile 

configuration is used for configuring the user profiles and objet 

profiles. Mobility configuration is used configuring the objects. 

Random waypoint mobility model was used for the simulation. 

This model ensures that the mobile nodes are configured with 

mobility status. 

 

Table 1. Simulation Parameters 

 

Simulation Area 700X700 m 

Data Rate 11Mbps 

Operational Mode  802.11b 

Routing Protocol AODV 

Start Time 20 sec 

Pause Time 240 sec 

Transmit Power 0.1 W 

Bit rate Constant   

Packet Size(bits) Uniform(140,160) 

Mobility Model Random waypoint 

Nodes speed 10 m/s 

Simulation time 5 min 

 

          We consider the different scenarios having varying Active 

Route Timeout (ART) and cache size. The performance of 

AODV and DSR routing protocol is evaluated in terms of route 

discovery time, routing traffic overhead and throughput. 

Simulation is done for 20, 30 and 50 nodes and 80 nodes.   

 

 
Fig.1 Performance of DSR protocol for 20 nodes having 

cache size 10 and cache expiry time 10 

 

 
Fig.2 Performance of DSR protocol for 20 nodes having 

cache size 15 and cache expiry time 10 

 

          Figure 1 and 2 shows the results for 20 nodes with cache 

size 10 routes, cache expiry time 10 seconds and cache size 15 

routes and cache expiry time 10 seconds respectivelly. Green line 

indicates the throughput, red line ndicates the traffic overhead 

and blue line indicates the route discovery time. Iin figure 1 the 

value of throughput is nearabout 85,000 bits/sec but in figure 2 

the value is aproximate  22,000 bits/sec. Terefore throughput 

decreases from 85,000 bits/sec to 22,000 bits/sec with increase in 

cache size. The traffic overhead increases to its maximum value 

and then becomes constent as red line indicates in figure 2. The 

blue line indicates the route discovery time which is very less or 

negligible because routes are alreasdy stored in the route cache     
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Fig.3 Performance of DSR protocol for 30 nodes   having 

cache size 10 and cache expiry time 10 

 

 
Fig.4 Performance of DSR protocol for 30 nodes having 

cache size 15 and cache expiry time 10 

 

          Fig. 3 and 4 show the results for 30 nodes having cache 

size 10 and 15 respectively. Green line indicates the throughput 

which is 300,000 bits/sec for cache size 10 but decreases to 

220,000 bits/sec for cache size 15 as shown in fig. 4. The blue 

line indicates the route discovery time which is very less or 

negligible because routes are alreasdy stored in the route cache. 

Traffic overhead is indicated by red line which reduced from 

35,000 bits/sec to 21,000 bits/sec with increase in cache size. 

 
Fig.5 Performance of DSR protocol for 80 nodes   having 

cache size 10 and cache expiry time 10 

 

 
Fig.6 Performance of DSR protocol for 80 nodes   having 

cache size 15 and cache expiry time 10 

 

          Fig. 5 and 6 shows the results for 80 nodes. Results from 

these figures shows that with increase in the cache size, the 

traffic overhead reduced but throughput decreases. Value of 

throughput is 35,000,000 bits/sec for 80 nodes having cache size 

10 and expiry time 10 (fig. 5), but reduces to 34,000,000 bits/sec 

as shown in fig. 6. Red line indicate the routing traffic overhead 

which shows that routing traffic overhead increases as the 

number of nodes increases within the network as shown in figure 

5 and 6. The blue line indicates the route discovery time which is 

very less or negligible because routes are alreasdy stored in the 

route cache.  
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Fig.7 Performance of AODV protocol for 30 nodes having 

ART=20 

 
Fig.8 Performance of AODV protocol for 30 nodes having 

ART=15 

 

          Fig. 7 and 8 show the results for AODV protocol with 30 

nodes having ART value 20 and 15 respectively. The green line 

indicates the throughput, red line indicates traffic overhead and 

blue line indicates the route discovery time. Caching reduces the 

discovery time as the blue line indicates in the fig. 8. Value of 

throughput is 180,000 bits/sec and traffic overhead is 18,000 

bits/sec with ART value 15 but throughput decreases to 168,000 

bits/sec and traffic overhead reduces to 8,000 bits/sec as ART 

value is increases to 20 seconds. 

 
Fig.9 Performance of AODV protocol for 50 nodes having 

ART=15 

 
Fig.10 Performance of AODV protocol for 50 nodes having 

ART=25 

          Fig. 9 and 10 show the results for AODV protocol having 

50 nodes with ART 15 and 25 seconds respectively. The value of 

throughput is 1,200,000 bits/sec and the routing traffic overhead 

is 48,000 bits/sec approximately for ART value 15. Throughput 

indicated by the green line in the graph as shown by fig. 10 is 

approximately 1,100,000 bits/sec. Therefore throughput 

decreases from 1,200,000 bits/sec to 1,100,000 bits/sec with 

increase in ART value.  
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Fig.11 Performance of AODV protocol for 80 nodes having 

ART=10 

 

 
Fig.12 Performance of AODV protocol for 80 nodes having 

ART=25 

 

          Fig. 11 and 12 show the results for 80 nodes having ART 

value 10 and 25 respectively. Throughput of the AODV protocol 

for ART value 10 seconds is 5,100,000 bits/sec indicated by 

green line and traffic overhead is 25,000 bits/sec indicated by red 

line but for ART value 25, throughput is 4,500,000 bits/sec and 

traffic overhead is 23,000 bits/sec. Therefore the results indicate 

that if the ART value increases the throughput of the protocol 

decreases but the routing traffic overhead reduced. The route 

discovery time reduces to minimum value due to caching. The 

blue line indicates the route discovery time which is very less or 

negligible because routes are alreasdy stored in the route cache.  

 

VIII. CONCLUSION 

          Route caching is the major approach to decrease the 

flooding of the network by avoiding the route discovery 

operation due to this congestion and long delay are also 

decreases. Therefore the efficient caching strategies have the 

great impact on the performance of the AODV and DSR routing 

protocol. In general, our intuition was that the larger the value of 

cache size and ART parameter, the better the routing protocol 

should perform. However, smaller cache size and ART value 

actually can have an indirect effect in improving performance. 

By increasing the cache size and ART parameter, throughput 

decreases because of stale routes that are generated in the cache, 

due to the mobility of the nodes which decrease the performance 

of the routing protocol.    
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    Abstract- With the rapid development of network technology, 

Grid Computing has emerged for satisfying the increasing 

demand of the computing power of scientific computing 

community.  Grid facilitates global computing infrastructure for 

user to consume the services over the network. To optimize   the   

workflow   grid   execution,   a   robust   multi-objective 

scheduling algorithm is needed. In this paper, we considered 

three conflicting objectives like execution time (makespan), total 

cost and reliability. We propose a multi-objective scheduling 

algorithm, using R-NSGA-II   approach   based   on   

evolutionary   computing   paradigm. Simulation results shows 

that the proposed algorithm generates multiple scheduling   

solutions   near   the   Pareto   optimal   front   with   small 

computation overhead. 

        In this work, we proposed the use of epsilon dominance 

based MOEA approach for the purpose of solving workflow 

scheduling problems in Grid. In one scheduling problem, we 

addressed two major conflicting objectives called make span and 

cost. 

 

    Index Terms- Multi-objective Optimization, NSGA, 

Workflow Grid Scheduling, Pareto dominance. 

 

I. INTRODUCTION 

he technology advancements in high speed networks and  

wide popularity of the Internet have led to the possibility of  

using vast number of geographically distributed resources  

owned by multiple organizations. These advancements have  

led  to  the  foundation  of  new  paradigm  known  as  Grid  

Computing [1, 2, 3, 4]. Grid Computing is a type of parallel  

and  distributed  system  that  involves  the  integrated  and  

collaborative   use   of   computers,   networks,   scientific  

instruments depending on their availability, capability, cost  

and user requirements. Grid computing technologies primarily  

emerged to become the next generation of high performance  

computing by placing numerous heterogeneous resources of  

many organizations. Scheduling in Grid computing is the hot  

topic of research and challenging due to heterogeneity and  

dynamism of resources in grid. 

      In  this  paper,  we  consider  Directed  Acyclic  Graph  

(DAG),  an  application  model  for  describing  workflow.  

Scheduling of workflows in grid allows mapping of tasks on  

heterogeneous resources according to a set of procedural rules  

Dynamism of resources in grid is an important issue while 

inevitably.  Failures  of  resources  have  adverse  effects  on 

performance of workflow application. Therefore, an effective 

scheduling  algorithm  should  consider  the  failure  rate  of 

resources  in  order  to  make  maximum  reliability  of  the 

schedule. Scheduling is the NP-hard problem; so many heuristic 

approaches have been applied in the grid workflow. One of the 

primary motives of any grid system is to meet user requirements 

in an intuitive way by considering multiple objectives or 

criterion.  Many  different  criterion  can  be  considered  in 

scheduling of complex workflow computational tasks, usually 

include execution time of the task, cost of the task to run on a 

resource, utilization of resources, reliability, turnaround time and 

many others. In the recent years, many heuristics have been 

applied in scheduling of grid in the consideration of single 

criteria and pairs of certain criterion to generate single solution to 

the users but failed to fully satisfy users. For maximum 

satisfaction of user, it is necessary to produce multiple solutions 

with respect to minimization or maximization of objectives and 

selection of a solution from these solutions is further left to the  

user. Thereby, an optimization of conflicting multiple objectives 

is required to generate multiple tradeoff solutions. 

        The   Multi-Objective   Evolutionary   Algorithms  

(MOEAs)  are  the  effective  way  to  solve  multi-objective  

optimization problem like scheduling in grid. An MOEA  

approach produces Pareto optimal set of solutions, which is  

the set consisted of all non-dominated solutions. A solution is  

called non-dominated solution if it is at least best in one  

objective with respect to others. This paper focuses on three  

major   conflicting   objectives   namely   execution   time  

(makespan), cost and reliability of the schedule in order to  

generate  schedules  under  deadline  and  budget  constraints  

specified by the user. According to scheduling problem, both  

execution time and cost are minimization objectives while  

reliability is the maximization objective. But we consider  

reliability using reliability index as minimization objective.  

Since, we are interested in the preference set of solutions near  

the user specified region of interest. Towards this goal we  

considered reference point based non dominated sort genetic  

algorithm (R-NSGA-II). 

 

II. RELATED WORK 

       The Directed Acyclic Graph (DAG) based task graphs in  

parallel computing are reported already in literature [4] for  

scheduling problem. QoS aware heuristic has been proposed  

in[3]  for  grid    independent    task    scheduling.    In  

[5][10],Heterogeneous  Earliest  Finish  Time(HEFT)[9]  and  

Genetic Algorithms have been applied with extension for the  

ASKALON   environment   to   solve   scientific   workflow  

applications in grid. E.Tsiakkouri et al. [8] suggested two  

scheduling   algorithms   LOSS  and  GAIN.   LOSS   makes  

T 
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adjustment in the schedule generated by a time optimized  

heuristic while GAIN in a cost optimized heuristic‘s schedule  

within the users‘ specified budget constraint. Wieczorek et al  

[6] suggested, a bi-criteria workflow scheduling algorithm that  

performs optimization based on a flexible sliding constraint  

and the concept of dynamic programming is used in order to  

explore the search space effectively. Yu et al. [7] proposed  

time optimization and cost optimization algorithms based on  

the  genetic  algorithms  within  the  budget  and  deadline  

constraint respectively. 

       Bi-objective workflow scheduling problem: In this problem,  

we have considered two major objectives makespan and cost  

which are conflicting in nature. So, we have tackled this  

scheduling problem by considering the minimization of both  

makespan and cost under the deadline and budget constraints.  

Tri-objective workflow scheduling problem:  In dynamic  

environment of grid where resources can fail inevitably, a  

scheduling decision is still challenging area and it should  

consider reliability of resources while generating schedule (s)  

in addition to other objectives. Failures of resources can have  

adverse effects on the performance of workflow application.  

So, we have optimized another objective called reliability  

along with makespan and cost objectives, to incorporate the  

failure affect of resources in scheduling decision. 

       For both independent and DAG tasks, Nguyen et al  

[24] proposed two failure-aware algorithms to generate a  

single schedule by considering the minimization of makespan  

while keeping maximum reliability. The work presented in  

[21] addresses tradeoff between execution time and reliability.  

In the paper [20], effectiveness of Evolutionary Algorithms  

over Simulated Annealing and Particle Swarm Optimization  

has been presented for scheduling jobs on Computational  

Grids.   Furthermore,   the   Multi-Objective   Evolutionary  

Algorithms (MOEAs) for workflow scheduling have been  

investigated   to   optimize   two   conflicting   objectives  

simultaneously [11], [12] to generate Pareto optimal solutions.  

Yu et al [11] suggested and compared three major well known  

MOEA approaches NSGA-II [14], SPEA2 [15] and PAES  

[16]  to  solve  the  workflow  scheduling  problem  in  grid.  

Talukder et al [12] proposed a workflow execution planning  

approach   using   Multi-objective   Differential   Evolution  

(MODE) to generate a set of tradeoff schedules within the  

user  specified  constraints (deadline  and  budget).  The  ε- 

constraint classic Optimization method [18] has been applied  

in  grid  scheduling  on  independent  tasks  by  considering  

makespan and flow-time objectives. Unlike the mentioned  

work,  we  have  proposed  workflow  scheduling  based  on  

referenced   Point   based   NSGA-II  (RNSGA-   II) [17] 

considering three objectives. Using this RNSGA- II approach we 

can get number of solutions in the multiple region of interest   

simultaneously.   It   generates   multiple   trade-off schedules, 

which minimize the time and cost along with the maximization 

of reliability. 

 

III. PROBLEM DEFINITIONS 

       Grid workflow scheduling is  defined  as  the  problem  of  

mapping tasks on different available grid resources according  

to workflow precedence constraints imposed on them. We use  

Directed Acyclic Graph (DAG) to model an application which  

consists of nodes and edges. A node in DAG represents a task  

ti and an edge e represents the precedence constraint between  

two nodes. Amount of data is specified on each edge if two  

tasks are matched on the same resource. Let a set R represents  

the n resources available in the system and each resource rj R  

is associated with three values: completion time, total cost and  

of executing the task ti on resource rj. Completion time of the  

task ti is denoted by   time (ti) and total cost of the task ti  

which  includes  both  communication  and  service  cost  for  

executing task ti is denoted by cost (ti). Reliability of the task  

is calculated with the help e-RI. Here RI is the reliability  

index. By minimizing RI, we can maximize the reliability of  

the task. Therefore, in this paper, we denote reliability in  

terms of RI. The equations (1) to (3) show incorporation of  

these three values in their respective objective. 

 

Minimize makespan (S) = max time (ti) (1) 

 

Minimize Cost (S) =    cost (ti) (2) 

 

Minimize Reliability(S)=RI=  (time(ti)×γj) (3) 

 

Subject to Time(S) < D and Cost(S) < B 

 

In the equation (3), γj represents the failure rate of resource rj. D 

is the Deadline constraint and B is the Budget constraint 

specified by the user for workflow application. 

 

IV. MULTIOBJECTIVE OPTIMIZATION SOLVING 

WORKFLOW GRID SCHEDULING 

        4.1 Problem with Multi-objective Optimization 

Conventionally, multi-objective optimization problem [13] can 

be defined as the problem of simultaneously minimization or 

maximization of multiple conflicting objectives. In this paper, all 

three objectives are considered as   minimization   objectives,   so   

we present  

optimization accordingly.  In the state of multi objective  

optimization, multiple solutions are generated rather than a  

single solution. These multiple solutions form a set called  

Pareto optimal. In the Pareto optimal set all solutions are non  

dominated with each and every solution of the set. A solution  

is said non-dominated if it is better in at least one objective  

with respect to all other solutions in the Pareto set. Therefore,  

finding Pareto optimal set of a problem is the main concern of  

multi objective optimization. 

 

Definition 1: Pareto dominance 

       Let   function   f(s)=(f1(s),f2(s) fm(s))   consists   of   m 

objectives. Consider two vector solutions s1 and s2. Then 

solution s1 is said to dominate s2 if following two conditions are 

true: 

 

 

 

4.2 EVOLUTIONARY ALGORITHMS 

        Many evolutionary algorithms proposed to solve the multi  

objective optimization problems effectively. In our work, we  
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considered two major well known multi-objective algorithms  

NSGA-II  and  R-NSGA-II  to  solve  the   grid   workflow  

scheduling problem. K. Deb and his students suggested an  

elitist based non dominated sorting genetic algorithm (NSGA- 

II) [12] which is the improved version of NSGA. NSGA-II  

obtains  solutions   by   making  non-dominated  fronts  and  

selecting  solutions  of  the  last  unaffordable  front  in  less  

crowded  area  to  ensure  diversity  among  the  solutions.  

Solutions having quality of fitness are always kept in next  

generation,   thus   ensuring   elitism.   NSGA-II   generates  

solutions  over  entire  Pareto  front  but  to  obtain  multiple  

solutions in user specified multiple regions simultaneously,  

we applied another evolutionary algorithm called R-NSGA-II  

[11]. In R-NSGA-II, a user or decision maker simply provides  

some clues in terms of reference directions or reference points  

which represent the region of interest of the user. In order to  

incorporate the idea of reference point in NSGA-II, modified  

crowded operators called preference operator is used to select  

the subset of solutions from the last front which cannot be  

accommodated entirely to maintain the population size in the  

next population. This preference operator uses the preference  

distance measurement instead  of  crowding  distance as  in  

NSGAII. The preference distance represents how the solutions  

are closest to the reference points. The NSGA-II algorithm is  

shown below. 

 

1. Generate initial parent population 

2. repeat 

3. Generate offspring population from parent population by 

applying Selection, Crossover and Mutation operators. 

4. Combine parent and offspring population 

5. Place each individual in its respective front by applying fast 

non-dominated sort on combined population. 

6 . Calculate preference distance of each fronts individual using 

nitching strategy specified in strategy below. 

7. Make new parent population by selecting individuals which 

are in better front and having least preference distance 

8.  until (maximum number of generations) 

 

4.3 FORMULATION AND OPERATORS USED 

        To solve the workflow scheduling problem, we formulated 

workflow elements in the population and development of fitness 

functions. Further, we applied genetic operators such as 

selection, crossover and mutation. The whole methodology is 

described in the following sub-sections clearly. 

 

4.3.1 Population Formulation and Fitness 

        Assignment- In an evolutionary algorithm, the population 

consists of number of individuals. An individual is formulated 

with two strings called task matching string (TMS) and  

scheduling order string (SOS). Initially, on which resource a  

task will execute is defined in the TMS randomly. Tasks‘  

ordering is described by the SOS if they are matched on the  

same resource.  SOS  is  also  randomly  generated  while  

preservation  of  precedence  constraints  between  workflow  

tasks. The fitness functions Ftime (S), Fcost (S) and Frel  (S) are  

formed   in   order   to   evaluate   individuals   according   to  

makespan, cost and reliability of the schedule respectively. 

4.3.2 Selection Operator 

        Selection   of   individuals   plays   very   important   role   

in evolutionary algorithm by which unfitted individuals are 

rejected. We used binary tournament selection due to it‘s widely 

use in the past. In binary tournament selection one of two 

randomly individuals is selected based on their fitness value. 

Thus individual having good fitness value get more chance to be 

survive in the next generation. 

 

4.3.3 Crossover and Mutation Operators 

        Crossover produces new individuals from the existing ones 

by interchanging machines (resources) of them. We have used  

one point crossover, which showed good performance for  

workflow scheduling problem. In mutation, a task of the  

individual is reassigned on another resource randomly.  

Mutation operator used here is replacing mutation. We have  

applied crossover and mutation only on matching string. 

 

V. EVALUATION AND DISCUSSION OF RESULTS 

5.1 PERFORMANCE EVALUATION 

        There are two distinct goals of multi-objective optimization: 

(i) Convergence and (ii) Diversity. In particular, these two  

goals are orthogonal to each other. Convergence requires a  

search towards the Pareto optimal front, while the diversity  

requires a search along the Pareto optimal front.  A multi- 

objective evolutionary algorithm is said to be good, if both  

goals are satisfied adequately. Since convergence to the Pareto  

optimal front and maintaining distribution among solutions  

are two distinct, no single metric can evaluate the performance  

of an evolutionary algorithm in an absolute sense. So, two  

performance metrics are required, each one corresponds to  

one of two distinct goals of multi-objective optimization. For  

the performance comparison between NSGA with one point  

crossover and NSGA with uniform crossover , we conducted  

our experiment over 10 runs. To measure the quality of both  

evolutionary   algorithms,   we   have   used   two   metrics  

Generational Distance (GD)  and Spacing. Further, we have  

measured the Computation Time taken by each algorithm. All  

these performance measures are described in the following  

sections. 

 

5.2 GENERATIONAL DISTANCE METRIC 

        Generational Distance is the well known convergence 

metric to evaluate the quality of an algorithm against the 

reference front P*. The reference front P* was obtained by 

merging solutions of both algorithms over 10 runs i.e. P* 

contains all the non-dominated solutions obtained after 

combining outputs of 10 runs of both NSGA with one point 

crossover and NSGA with uniform crossover evolutionary 

algorithm.  Let, Q is the set of non-dominated solutions obtained 

using algorithm for which we calculate GD metric, then 

mathematically GD is expressed as follows: 

 
di is the Euclidean distance between the solution i of Q (i Q) 

and the nearest solution of  P* and it is calculated as below: 
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      Where,  M  is the  number  of  objectives.  fm(i)  is  the  m-th  

objective value of the i-th solution of Q and fm(k)  is the m-th  

objective value of the k-th member of P*. Intuitively, an  

algorithm having a small value of GD is better. Furthermore,  

we normalized distance measure specified in Equation before  

its calculation, because of differing magnitude of objectives. 

 

5.3: SPACING METRIC 

         On the other side, Spacing metric was also used to evaluate 

obtained solutions of NSGA with one point crossover and NSGA 

with uniform crossover in order to check diversity among 

solutions. Let, Q is the set of non-dominated solutions obtained  

using  algorithm  for which we  calculate  spacing metric, 

Spacing metric is calculated with a relative distance measure 

between solutions of Q, as follows: 

 

 
 

         Where di is the distance between the solution i and its 

nearest solution of Q as specified. Thus, an algorithm obtaining a 

non-dominated set of solutions having a smaller spacing is better. 

Further, distance measure calculation is also normalized as 

normalization of distance measure in GD metric. 

 

5.4 COMPUTATION TIME 

          Computation time is the  time  taken  by  an  evolutionary 

algorithm to produce a set of non-dominated solutions. In order 

to achieve two distinct goals convergence and diversity of multi-

objective optimization, an MOEA algorithm needs to be 

computationally fast enough. So that users can get non- 

dominated solutions quickly. 

          NSGA with one point crossover show that it is  

worst in seven runs as compared to NSGA with uniform  

crossover. We can observe that in extent of minimization and  

good spread between obtained solutions simultaneously, the  

NSGA with uniform crossover appears to be better in four  

runs as compared to NSGA with one point crossover which is 

better in only two runs. Again, the time taken by NSGA with  

one point crossover is significantly large as compared to  

NSGA with uniform crossover in ten runs of execution.  

Furthermore, in average case, again NSGA with uniform  

crossover is better than NSGA with one point crossover   in  

terms of convergence and distribution among solutions. 

 

 

 
 

VI. CONCLUSION AND FUTURE WORK 

         The work in this dissertation focused on both the variants 

of NSGA i.e. NSGA with one point crossover and NSGA with 

uniform crossover and also focused on optimizing the multiple  

objectives of the workflow scheduling problems in Utility  

Grid   systems.   In   multi-objective   optimization   problem,  

multiple  trade-off  Pareto  solutions  are  produced  for  the  

maximum  satisfaction  of  user.    In  this  work,  we  have  

compared which cross over is better when comparing the  

NSGA one point crossover with uniform crossover approach  

and to solve scheduling workflow problems in (bi-objective  

optimization evolutionary algorithm). In this paper, our focus  

has been on the optimization of the workflow scheduling in a  

grid.  Here,  we  exploit  the  multi  objective  evolutionary  

algorithms (MOEA‘s)  approach  to  find  more  than  one  

solutions not in the entire Pareto optimal front, but in the  

regions of Pareto optimality which are of interest to decision  

maker. The Pareto solutions obtained by NSGA with uniform  

crossover are compared with the Pareto solutions obtained by  

another well known (NSGA-I) and a statistical analysis of  

their results has been presented to show the quality of each  

algorithm on different constraint levels.  To measure the  

quality of these approaches, we selected two metrics called  

GD (convergence metric) and Spacing (diversity metric). A 

statistical analysis showed that NSGA with uniform crossover 

outperforms NSGA with one point crossover in terms of both 

convergence towards Pareto optimal front and maintaining good   

spread   between   obtained   solutions   with   a   small 

computation overhead. In future:- 

 The workflow scheduling problems considered in this 

work focus on time, cost  and  reliability  objectives. 

However, other objectives such as flow time, due date 
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of  each   individual   task,   security   levels   and   

resource utilization  could   also   be   required   for   

many work applications. For example, confidential 

applications must be executed on resources with high 

security levels. User can also impose deadline on each 

individual task of the workflow. 

 Cost and failure of communication links can be taken 

into account in scheduling workflow applications. 

 Capability of other MOEA approaches can be explored 

inworkflow grid scheduling to obtain multiple trade-off 

solutions for the users. 

 Particle   Swarm   Optimization (PSO)   and   Bacterial 

Foraging Optimization (BFO) techniques can be used in 

order to find non-dominated solutions towards Pareto 

optimal front. 
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    Abstract- Feature selection refers to the problem of selecting 

those input features that are most predictive of a given outcome; 

a problem encountered in many areas such as machine learning, 

pattern recognition and image processing. In particular, this has 

found successful application in tasks that involve datasets 

containing huge numbers of features which would be impossible 

to process further. Recent examples include cluster analysis and 

image classification. Rough set theory has been used as such a 

dataset pre processor with much success, but current methods are 

inadequate at tending minimal reductions. This paper proposes a 

new feature selection mechanism based on fuzzy forward and 

backward reduct. It also presents a new entropy- based 

modification of the original rough set-based approach. These are 

applied to the problem finding minimal rough set reducts, and 

evaluated experimentally. 

 

    Index Terms- Knowledge Discovery, Clustering, optimization, 

fuzzy forward and backward reduct. 

I. INTRODUCTION 

ata mining refers to an extracting or ―mining‖ knowledge 

from large amounts of data. There are many other terms 

carrying a similar or slightly different meaning to Data mining, 

such as knowledge mining from databases, knowledge 

extraction, data pattern analysis, data archaeology and data 

dredging. Data Mining is one of the steps in Knowledge 

Discovery in Databases (KDD).  KDD and is defined as the 

nontrivial process of identifying valid, novel, potentially useful 

and ultimately understandable patterns of interest in data. KDD 

consists of the following steps to process it such as Data 

cleaning, Data integration, Data selection, Data transformation, 

Data mining, Pattern evaluation and Knowledge presentation. 

A. Data Cleaning 

This phase is used to remove noise and inconsistent data.  The 

goal of this phase is to improve the overall quality of any 

information that may be discovered. Data Integration: This phase 

combines multiple data sources. Data Selection: A target dataset 

is selected or created.  Several existing datasets may be joined 

together to obtain an appropriate example set. Data 

transformation: Where data are transformed or consolidated into 

forms appropriate for mining by performing summary or 

aggregation operations, for instance. Data mining: An essential 

process where intelligent methods are applied in order to extract 

data patterns. Pattern evaluation: To identify the truly interesting 

patterns representing knowledge based on some interestingness 

measures. Knowledge presentation: Where visualization and 

knowledge representation techniques are used to present the 

mined knowledge to the user [2- 5]. 

Clustering is a machine learning technique used to place data 

elements into related groups without advance knowledge of the 

group definitions. Popular clustering techniques include k-means 

clustering and Expectation Maximization (EM) clustering. The 

notion of a "cluster" varies between algorithms and is one of the 

many decisions to take when choosing the appropriate algorithm 

for a particular problem. At first the terminology of a cluster 

seems obvious: a group of data objects. However, the clusters 

found by different algorithms vary significantly in their 

properties, and understanding these "cluster models" is key to 

understanding the differences between the various algorithms.  

Typical cluster models include 

* Connectivity models: hierarchical clustering builds models 

based on distance connectivity. 

* Centroid models: k-means algorithm represents each cluster by 

a single mean vector. 

* Distribution models: clusters are modeled using statistic 

distributions, such as multivariate normal distributions used by 

the Expectation-maximization algorithm. 

* Density models: DBSCAN and OPTICS defines clusters as 

connected dense regions in the data space. 

* Subspace models: in Bi clustering, clusters are modeled with 

both cluster members and relevant attributes. 

* Group models:  provide the grouping information. 

* Graph-based models: a graph theory, i.e., a subset of nodes in 

agraph such that every two nodes in the subset are connected by 

an edge can be considered as a prototypical form of cluster. 

Relaxations of the complete connectivity requirement (a fraction 

of the edges can be missing) are known as quasi-cliques. 

A "clustering" is essentially a set of such clusters, usually 

containing all objects in the data set. Additionally, it may specify 

the relationship of the clusters to each other, for example a 

hierarchy of clusters embedded in each other. Clusterings can be 

roughly distinguished in: 

* Hard clustering: each object belongs to a cluster or not 

* Soft clustering or fuzzy clustering: each object belongs to each 

cluster to a certain degree there are also finer distinctions 

possible, for example: 

* Strict partitioning clustering: here each object belongs to 

exactly one cluster 

* Strict partitioning clustering with outliers: objects can also 

belong to no cluster, and are considered  

* Overlapping clustering :a hard clustering, objects may belong 

to more than one cluster. 

D 
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* Hierarchical clustering: objects that belong to a child cluster 

also belong to the parent cluster 

* Subspace clustering: while an overlapping clustering, within a 

uniquely defined subspace, clusters are not expected to overlap.  

Rough Set theory is an effective tool to deal with vagueness and 

uncertainty information to select the most relevant attributes for a 

decision system. However, to find the minimum attributes is a 

NP-hard problem. In this paper, we describe a method to 

decrease the scale of the problem by filtering core attributes, and 

then employ the checking tree to test the rest attributes from 

bottom to top by using peer-to-peer technique [7].  

Furthermore, we utilize pruning method to enhance the speed and 

discard the node when one of its child node superset of certain 

attribute reduction found before. Experimental results show that 

our parallel algorithm has the high speed-up ratio while the 

attribute reductions are distributed in the bottom of the tree. In a 

peer-to-peer network, our algorithm will amortize the required 

memory on client computers. Accordingly, this algorithm can be 

applied to deal with larger data set in a distributed environment. 

B. Hierarchical clustering 

Connectivity based clustering, also known as ''hierarchical 

clustering'', is based on the core idea of objects being more 

related to nearby objects than to objects farther away. As such, 

these algorithms connect "objects" to form "clusters" based on 

their distance. A cluster can be described largely by the 

maximum distance needed to connect parts of the cluster [21-24].  

At different distances, different clusters will form, which can be 

represented using a dendrogram, which explains where the 

common name "hierarchical clustering" comes from: these 

algorithms do not provide a single partitioning of the data set, but 

instead provide an extensive hierarchy of clusters that merge 

with each other at certain distances. In a dendrogram, the y-axis 

marks the distance at which the clusters merge, while the objects 

are placed along the x-axis such that the clusters don't mix. 

While these methods are fairly easy to understand, the results are 

not always easy to use, as they will not produce a unique 

partitioning of the data set, but a hierarchy the user still needs to 

choose appropriate clusters from. The methods are not very 

robust towards outliers, which will either show up as additional 

clusters or even cause other clusters to merge (known as 

"chaining phenomenon", in particular with single-linkage 

clustering.  

C. Centroids-based clustering 

In centroid-based clustering, clusters are represented by a central 

vector, which may not necessarily be a member of the data set. 

When the number of clusters is fixed to k, k-means clustering 

''k''-means clustering gives a formal definition as an optimization 

problem: find the cluster centers and assign the objects to the 

nearest cluster center, such that the squared distances from the 

cluster are minimized. 

The optimization problem itself is known to be NP-hard, and 

thus the common approach is to search only for approximate 

solutions. A particularly well known approximate method is 

Lloyd's algorithm often actually referred to as "''k-means 

algorithm''". It does however only find a local optimum, and is 

commonly run multiple times with different random 

initializations. Variations of k-means often include such 

optimizations as choosing the best of multiple runs, but also 

restricting the centroids to members of the data set k-medoids, 

choosing medians k-medians clustering, choosing the initial 

centers less randomly K-means or allowing a fuzzy cluster 

assignment Fuzzy clustering and Fuzzy c-means. 

Most k-means-type algorithms require the Determining the 

number of clusters in a data set number of clusters to be specified 

in advance, which is considered to be one of the biggest 

drawbacks of these algorithms. Furthermore, the algorithms 

prefer clusters of approximately similar size, as they will always 

assign an object to the nearest centroid. This often leads to 

incorrectly cut borders in between of clusters (which is not 

surprising, as the algorithm optimized cluster centers, not cluster 

borders). 

K-means has a number of interesting theoretical properties. On 

one hand, it partitions the data space into a structure known as 

Voronoi diagram. On the other hand, it is conceptually close to 

nearest neighbor statistical classification and as such popular in 

machine learning. Third, it can be seen as a variation of model 

based classification and Lloyd's algorithm as a variation of the 

Expectation-maximization algorithm for this model. 

D.  Distribution-based clustering 

The clustering model most closely related to statistics is based on 

Probability distribution and distribution models. Clusters can 

then easily be defined as objects belonging most likely to the 

same distribution. A nice property of this approach is that this 

closely resembles the way artificial data sets are generated: by 

sampling random objects from a distribution. 

While the theoretical foundation of these methods is excellent, 

they suffer from one key problem known as over fitting, unless 

constraints are put on the model complexity. A more complex 

model will usually always be able to explain the data better, 

which makes choosing the appropriate model complexity 

inherently difficult. 

The most prominent method is known as expectation-

maximization algorithm (or short: ''EM-clustering''). Here, the 

data set is usually modeled with a fixed (to avoid over fitting) 

number of Gaussian distributions that are initialized randomly 

and whose parameters are iteratively optimized to fit better to the 

data set. This will converge to a local optimum, so multiple runs 

may produce different results. In order to obtain a hard 

clustering, objects are often then assigned to the Gaussian 

distribution they most likely belong to, for soft clustering this is 

not necessary [17-20]. 

Distribution-based clustering is a semantically strong method, as 

it not only provides you with clusters, but also produces complex 

models for the clusters that can also capture correlation and 

dependence of attributes. However, using these algorithms puts 

an extra burden on the user: to choose appropriate data models to 

optimize, and for many real data sets, there may be no 

mathematical model available the algorithm is able to optimize. 

(e.g. assuming Gaussian distributions is a rather strong 

assumption on the data). 

Clusters are defined as areas of higher density than the remainder 

of the data set. Objects in these sparse areas - that are required to 

separate clusters - are usually considered to be noise and border 

points. 

In contrast to many newer methods, it features a well-defined 

cluster model called "density-reach ability". Similar to linkage 

based clustering; it is based on connecting points within certain 

distance thresholds. However, it only connects points that satisfy 
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a density criterion, in the original variant defined as a minimum 

number of other objects within this radius. A cluster consists of 

all density-connected objects (which can form a cluster of an 

arbitrary shape, in contrast to many other methods) plus all 

objects that are within these objects' range. Another interesting 

property of DBSCAN is that its complexity is fairly low - it 

requires a linear number of range queries on the database - and 

that it will discover essentially the same results (it is 

deterministic algorithm and deterministic for core and noise 

points, but not for border points) in each run, therefore there is no 

need to run it multiple times.  

The key drawback of DBSCAN and OPTICS is that they expect 

some kind of density drop to detect cluster borders. Moreover 

they can not detect intrinsic cluster structures which are prevalent 

in the majority of real life data. Efficiently detects such kinds of 

structures. On data sets with, for example, overlapping Gaussian 

distributions - a common use case in artificial data - the cluster 

borders produced by these algorithms will often look arbitrary, 

because the cluster density decreases continuously. On a data set 

consisting of mixtures of Gaussians, these algorithms are nearly 

always outperformed by methods such as EM clustering that are 

able to precisely model this kind of data [9-12]. 

II. ROUGH SETS: FOUNDATIONS 

The rough set approach to approximation of sets leads to useful 

forms of granular computing that are part of computational 

intelligence .The basic idea underlying the rough set approach to 

information granulation is to discover to what extent a given set 

of objects approximates another set of objects of interest. Objects 

are compared by considering their descriptions.  

Due to space limitations we provide only a brief explanation of 

the basic framework of rough set theory, along with some of the 

key definitions. A more comprehensive review can be found in 

sources. 

    Rough sets theory provides a novel approach to knowledge 

description and to approximation of sets. In rough sets theory, 

feature values of sample objects are collected in what are known 

as information tables. Rows of such a table correspond to objects 

and columns correspond to object features. 

Rough Set based Feature Reduction: an Overview 

In 1982, Pawlak introduced the theory of Rough Sets [1].  This 

theory was initially developed for a finite universe of discourse 

in which the knowledge base is a partition, which is obtained by 

any equivalence relation defined on the universe of discourse. In 

the rough sets theory, the data is collected in a table called the 

decision table. Rows of the decision table correspond to objects 

and columns correspond to features. 

In the data set, a class label indicates the class to which each row 

belongs. The class label is called a decision feature and the rest 

of the features are the condition features. Consider that the data 

set (condition-features, decision-features) is stored in a relational 

table with the form Table. C is used to denote the condition 

features, D for decision features, where C  D = Ф and tj denotes 

the j-th tuple of the data table. Rough sets theory defines three 

regions based on the equivalent classes induced by the feature 

values: lower approximation, upper approximation and boundary.  

 

Lower approximation contains all the objects, which are 

classified surely based on the data collected and upper 

approximation contains all the objects, which can be classified 

probably, while the boundary is the difference between the upper 

approximation and the lower approximation. Hu et al. presented 

the formal definitions for rough sets theory  

Let U be any finite universe of discourse.  Let R be any 

equivalence relation defined on U. Here, (U, R) which is the 

collection   of all equivalence classes is called the approximation 

space.  Let W1, W2, W3 ,…, Wnbe the elements of the 

approximation space (U, R).  This collection is called knowledge 

base.  Then for any subset A of U, the lower and upper 

approximations are defined as follows: 

RA = {Wi / Wi A}                    

RA =  {Wi / Wi A  }  

The ordered (RA, RA) pair is called a rough set.  Once defined 

these approximations of A, the reference universe U is divided in 

three different regions: the positive region POSR(A), the negative 

region  NEGR(A) and the  boundary region BNDR(A),  defined as 

follows: 

POSR (A) = RA  

NEGR (A) = U – RA  

BNDR (A) = RA – RA   

Hence, it is trivial that if BND (A) = ,   then A is exact. This 

approach provides a mathematical tool that can be used to find 

out all possible reduces. Two kinds of features are generally 

perceived as being unnecessary: features that are irrelevant to the 

target concept (like the row ID, customer ID) and features that 

are redundant, given other features. In actual applications, these 

two kinds of unnecessary features can exist at the same time but 

the latter redundant features are more difficult to eliminate 

because of the interactions between them. In order to reduce both 

kinds of unnecessary features to a minimum, feature selection is 

used [13-16]. 

Feature selection is a process to choose a subset of features from 

the original features. Feature selection has been studied 

intensively in the past decades. The purpose of the feature 

selection is to identify the significant features, eliminate the 

features that are irrelevant or dispensable and build a good 

learning model. The benefits of feature selection are twofold: it 

considerably decreases the computation time of the induction 

algorithm and increases the accuracy of the resulting mode. 

The purpose of this study is to develop theoretical background 

and practical aspects of feature extraction (FE) as means of  

(1) Dimensionality reduction, and  

(2) representation space improvement, for supervised learning 

(SL) in knowledge discovery systems.  

The focus is on applying metaheuristic techniques, conventional 

Principal Component Analysis (PCA) and two class-conditional 

approaches for two targets:  

(1) for a base level classifier construction, and  

(2) for dynamic integration of the base level classifiers 

Theoretical bases are derived from classical studies in data 

mining, machine learning and pattern recognition.  

The different aspects of the experimental study on a number of 

benchmark and real-world data sets include analyses of  

(1) Importance of class information use in the FE process;  

(2) Advantages of using either extracted features or both original 

and extracted features for SL;  

(3) Applying FE globally to the whole data and locally within 

natural clusters;  
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(4) The effect of sampling reduction on FE for SL; and 

(5) the problems of FE techniques selection for SL for a problem 

at consideration  

The main contributions of the abstract can be divided into 

contribution (1) to current theoretical knowledge and (2) to 

development of practical suggestion on applying FE for SL.  

   SOFTWARE: MAT LAB Version 6.5/7.0 

III. DIMENSIONALITY REDUCTION 

Data sets for analysis may contain hundreds of attributes, many 

of which may irrelevant to the mining task, or redundant, For 

example, if the task is to classify customers as to whether or not 

they are likely to purchase a popular new CD at All Electronics 

when notified of a sale, attributes such as age or music taste. 

Although it may be possible for a domain expert to pick out some 

of the useful attributes, this can be a difficult and time-

consuming task, especially when the behavior of the data is not 

well known. Leaving out relevant attributes or keeping irrelevant 

attributes may be detrimental, causing confusion for mining 

algorithm employed. 

Dimensionality reduction [8] reduces the data size by removing 

such attributes from it. Typically, methods of attribute subset 

selection are applied. The goals of attribute subset selection are 

applied. The goal of attribute subset selection is to find a 

minimum set of attributes such that the resulting probability 

distribution of the data classes is as close as possible to the 

original distribution obtained using all attributes. Miming on a 

reduced set of attributes has an additional benefit. It reduces the 

number of attributes appearing in the discovered patterns, 

helping to make the patterns easier to understand. 

An exhaustive search for the optimal subset of attributes can be 

prohibitively expensive, especially as d and the number of data 

classes increase. Therefore, heuristic methods that explore a 

reduced [6] search space are commonly used for attribute subset 

selection. These methods are typically greedy in that, while 

searching through attribute space, they always make what looks 

to be the best choice at the time. Their strategy is to make a 

locally optimal choice in the hope that this will lead to a globally 

optimal solution. Such greedy methods are effective in practice 

and may come close to estimating an optimal solution. 

Basic heuristic methods of attribute subset selection include the 

following techniques. 

Stepwise forward selection: The procedure starts with an empty 

set of attributes. The best of the original attributes is determined 

and added to the set. At each subsequent iteration or step, the 

best of the remaining original attributes is added to the set.  

Step wise backward elimination: The procedure starts with the 

full set of attributes. At each step, it removes the worst attribute 

remaining in the set. 

Combination of forward selection and backward elimination: The 

stepwise forward selection and backward elimination methods 

can be combined so that at each step, the procedure selects the 

best attribute and removes the worst from remaining attributes. 

IV. FORWARD, REDUCT AND QUICK REDUCT EXPERIMENT 

RESULTS 

To check and compare the efficiency of this new method a series 

of experiments was run with different test problems. Specifically 

car dataset were used. These data sets can be found in the well-

known data repository of the University of California, UCI,  

The following database were used 

1. Breast cancer Database: 1500 instance, 9 attributes and 4 

classes. The dataset of the cases we have selected 1-200 first set, 

1-500 second set, 1-750 third set, 1-1000 fourth set and 1-1500 

finally set of test dataset. 

2. Real Dataset: Breast cancer database information collected 

from the private hospital, Coimbatore District, Tamilnadu, India, 

500instance, 9 attributes and 4 classes. The entire database were 

included the test dataset.  

The forward selection algorithm and relative reduct algorithm 

has been implemented using MATLAB for car databases and 

breast cancer database. The relative reduct algorithm lower and 

upper approximations are used to improve the efficiency of the 

algorithm and the Comparative Analysis of relative reduct 

algorithm and quick relative reduct algorithm is tabulated in 

Table 1 and Table 2. 

 

Table 1: Comparison Results (breast cancer data base) 

 
 

Table 2: Comparison Results (Cancer data base) 

 

Medical dataset Breast 

cancer 

1-100 

Breast 

cancer 

1-200 

Breast 

cancer 

1-300 

Breast 

cancer 

1-360 
Instances 100 150 250 350 

No. of 

Attributes 
8 8 8 8 

Forwa

rd 

selecti

on 

No. of 

reduct 

2 2 2 2 

Times 

in 

(sec) 

42.34 60.25 61.26 53.8 

Relati

ve 

Reduc

t 

 

No. of 

reduct 
5 3 3 1 

Times 

in 

(sec) 

69.48 91.99 78.56 103 
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Quick 

Relati

ve 

reduct 

No. of 

reduct 
5 3 3 1 

Times 

in 

(sec) 

40.19 35.49 42.3 31.81 

 

V. FUZZY FORWARD REDUCTEXPERIMENT RESULTS 

Real Dataset: 360 instance, 8 attributes and 4 classes. The entire 

database were included the test dataset. The fuzzy forward 

selection algorithm and relative reduct algorithm has been 

implemented using MATLAB for breast cancer database. 

Comparative Analysis of fuzzy forward and relative reduct 

algorithm is tabulated in Table 3. 

 

Table 3: Comparison Results (Fuzzy) 

 
Medical 

dataset 

Instanc

es 

No. 

of 

Attri

butes 

Fuzzy 

forward 

selection 

(Number 

of  reduct) 

Fuzzy 

Relative 

Reduct 

(Number 

of reduct) 

Breast 

cancer 

1-100 

100 8 2 3 

Breast 

cancer 

1-200 

150 8 3 3 

Breast 

cancer 

1-300 

250 8 4 5 

Breast 

cancer 

1-360 

350 8 1 2 

VI. FORWARD SELECTIONREDUCT AND QUICK REDUCT 

PERFORMANCE 

The Performance Analysis of the forward selection, relative 

reducts and the quick relative reduct in medical are getting the 

following points: The relative reduct algorithm and quick relative 

reduct algorithm are obtained same number of reducts. When see 

the time comparison between both the algorithms, the quick 

relative reduct algorithm take very less time in same number of 

reducts. 

VII. CONCLUSION 

This paper has highlighted the shortcomings of conventional hill-

climbing approaches to feature selection. These techniques often 

fail to find minimal data reductions. Some guiding heuristics are 

better than others for this, but as no perfect heuristic exists there 

can be no guarantee of optimality. From the experimentation, it 

appears that the entropy-based measure is a more useful hill-

climbing heuristic than the rough set- based one. However, the 

entropy measure is a more costly operation than that of 

dependency evaluation which may be an important factor when 

processing large datasets. Due to the failure of hill-climbing 

methods and the fact that complete searches are not feasible for 

even medium-sized datasets, stochastic approaches provide a 

promising feature selection mechanism. This paper proposed a 

new technique based on fuzzy-rough set for this purpose. The 

initial results are promising, but more experimentation and 

further investigation into its associated parameters is required. 

Work is being carried out into the application of this to fuzzy-

rough set-based feature selection, where the problem is further 

compounded by the non-monotonicity of the fuzzy-rough , an 

algorithm for relative reduct, quick relative attribute reduction, 

Fuzzy forward and relative reduct. It is based on the rough set 

theory using backward elimination. Illustration of the algorithm 

processing and experiment results indicate that the algorithm 

proposed by this paper is effective and efficient. The technique 

was originally proposed to avoid the calculation of discernibility 

functions or positive regions, which can be computationally 

expensive. 
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Abstract- Exposure buildup factor for some flyasheslike 

Bituminous, Subbituminous, lignite, high calcium, high iron, low 

calcium, low iron has been calculated in the energy region 0.015-

15.0 MeV up to a penetration depth of 40 mfp. The five G.P. 

fitting parameters have been used to calculate EBF. Variation of 

EBF with incident photon energy and penetration depth has been 

studied. It has been observed that chosen flyash have maximum 

value of EBF at 0.3 MeV. Variation in value of EBF is due to 

dominance of different interaction processes in different energy 

regions. Comparison of calculated exposure buildup factor with 

standard shows good agreements. 

 

Index Terms- Exposure buildup factor (EBF), Mean free path 

(mfp), Shielding. 

 

Abbreviations-mfp: mean free path, Z: Atomic number, Zeq: 

Equivalent atomic number, EBF:  Exposure buildup factor. 

I. INTRODUCTION 

ntense gamma radiation can kill bacteria and other microbes. 

Gamma rays are ionizing radiation and are thus biologically 

hazardous, if there is no proper knowledge of shielding of 

gamma rays. In the study of radiation dose received by the 

materials and dosimetry calculations, gamma ray buildup factor 

is of great importance. When gamma radiations interact with 

matter through Compton scattering, the energy of incident 

photon reduces and its direction also changes which results in 

creating scattered photons which can be estimated by the buildup 

factor. Buildup factor is a multiplicative factor used to obtain 

corrected response by including contribution of scattered photons 

to the Lambert-Beer‘s equation. To calculate buildup factor there 

are different methods like G.P. fitting method, Harima et al. 1986 

[1],  invariant embedding method, Shimizu, 2002 [2]; Shimizu et 

al., 2004 [3], iterative method, Suteau and Chiron, 2005 [4] and 

Monte Carlo method, Sardari et al., 2009 [5]. American National 

Standards, ANSI/ANS 6.4.3., 1991 [6] calculated buildup factor 

for 23 elements, one compound and two mixtures viz. water, air 

and concrete at 25 standard energies in the energy range 0.015-

15.0 MeV up to penetration depth of 40 mean free path using 

G.P. fitting method. Hirayama and Tanaka,1985 [7] calculated 

the exposure buildup factor for plane isotropic, point isotropic 

and plane normal source by using PALLAS-PL, SP-Br code [8] 

in infinite and finite water shields in the energy range of 0.06 

MeV to 0.1MeV. Harima et al. 1986 [1] also computed buildup 

factors using G.P. fitting method. Sakamoto et al., 1988 [9] 

compared the results of buildup factors for compounds with 

PALLAS code. Fujisawa 1994 [10] studied experimentally the 

buildup factor for multilayer of lead and aluminium for 0.5, 1 

and 10 MeV photon energies. Sidhu et al. 1998 [11] has 

attempted to generate buildup factor data for composite materials 

in the energy range of 0.015 -15.0 MeV. Shimizu et al. 2004 [3] 

compared the buildup factor values obtained by three different 

methods i.e. G.P. fitting, invariant embedding and Monte Carlo 

method for low-Z elements up to 100 mean free paths. D. Sardari 

and S. Baradaran 2010 [12] calculated buildup factor of gamma 

and X-ray photon the energy range of 0.2-2.0 MeV in water and 

soft tissue using Monte Carlo code MCNP4C. The results are 

compared with buildup factor data of pure water. In each case 

very small deviation is observed. 

So, any of these methods/codes can be used to compute buildup 

factor data for low-Z materials. This data is of very great 

importance for engineers from the radiation shield designing 

point of view. In the present work exposure buildup factor is 

computed using G.P. fitting method for some flyashes. Energy 

region is selected from 0.015-15.0 MeV up to a penetration depth 

of 40 mean free path (mfp). The exposure buildup factor is 

defined as the photon buildup factor in which the quantity of 

interest is the exposure and the detector response function is that 

of absorption in air. The generated exposure buildup factor data 

has been studied as a function of incident photon energy and 

penetration depth. 

II. MATERIALS AND METHODS 

A. Selection of Materials 
 For the present investigations seven flyash samples are chosen. 

The chemical compositions of these flyashes are given in Table 

1. 

Flyashes can be used as good radiation shielding material 

because of their low cost and easy availability. As buildup factor 

data for these samples is not available in any form, so exposure 

buildup factor (EBF) of the chosen flyash samples has been 

calculated for incident photon energy from 0.015- 15.0 MeV and 

up to a penetration depth of 40 mfp. 

 

Table 1: Percentage Chemical Composition of the chosen Flyash 

samples. 
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Sample  S1 S2 S3 S4 S5 S6 S7 

SiO2 20-

60 

40-

60 

15-

45 

46-57 42-54 25-42 46-59 

Al2O3 5-

35 

20-

30 

20-

25 

18-29 16.5-

24 

15-21 14-22 

Fe2O3 10-

40 

4-

10 

4-

15 

6-16 16-24 5-10 5-13 

CaO 1-

12 

5-

30 

15-

40 

1.8-

5.5 

1.3-

3.8 

17-32 8-16 

MgO - - - 0.7-

2.1 

0.3-

1.2 

4-

12.5 

3.2-

4.9 

K2O - - - 1.9-

2.8 

2.1-

2.7 

0.3-

1.6 

0.6-

1.1 

Na2O - - - 0.2-

1.1 

0.2-

0.9 

0.8-

6.0 

1.3-

4.2 

SO3 - - - 0.4-

2.9 

0.5-

1.8 

0.4-

5.0 

0.4-

2.5 

LOI 0-

15 

0-3 0-5 0.6-

4.8 

1.2-

5.0 

0.1-

1.0 

0.1-

2.3 

TiO2 - - - 1-2 1-1.5 <1 <1 

 

B. Computational work 

Exposure buildup factors are computed using G.P. fitting 

parameters and the equivalent atomic number Zeq of selected 

flyashes following three steps given below: 

Step 1.Computation of equivalent atomic number (Zeq) 
To compute equivalent atomic number of selected flyashes, the 

value of Compton partial attenuation coefficient (µcompton) and 

total attenuation coefficient (µtotal) in cm
2
/gare obtained for 

selected flyashes in the energy range of 0.015 to 15.0 MeV and 

also for elements from Z=1 to Z=40 in the same energy range by 

using the state of art and convenient computer program 

WinXCOM computer program Gerward et al. 2001 [13]; 

Gerward et al. 2004 [14]) initially developed as XCOM, Berger 

and Hubbel, 1999 [15]. Ratio R (µ compton/ µ total) for selected 

flyash samples and for elements from Z=1 to 40 is calculated at 

energies 0.015 to 15.0 MeV using a simple computer program. 

For the interpolation of Zeqfor selected samples, the ratio R of 

particular sample at a given energy is matched with the 

corresponding ratio of elements at the same energy. For the case, 

where the ratio R lies between two successive ratios of known 

elements, the value of Zeqis interpolated using following formula, 

Sidhu et al., 2000 [16] 

 

12

1221
eq

logRlogR

)logR(logRZlogR)(logRZ
Z






 
 

where Z1 and Z2 are the atomic numbers of elements 

corresponding to ratio R1 and R2.The computed values of Zeqfor 

different flyashes samples are given in Table 2. 

 

Table2:Equivalent  atomic numbers of the chosen Flyash 

samples. 

 

E 

(MeV) 

S1 S2 S3 S4 S5 S6 S7 

0.015 16.03 14.09 15.37 14.67 15.24 14.05 14.05 

0.02 16.3 14.26 15.56 14.87 15.47 14.23 14.23 

0.03 16.59 14.46 15.77 15.04 15.72 14.42 14.46 

0.04 16.74 14.56 15.86 15.14 15.84 14.55 14.58 

0.05 16.83 14.62 15.97 15.23 15.97 14.62 14.64 

0.06 17 14.75 16.06 15.32 16.08 14.75 14.78 

0.08 17.16 14.87 16.07 15.4 16.16 14.87 14.95 

0.1 17.23 14.88 16.33 15.51 16.33 14.88 14.88 

0.15 17.26 14.92 16.31 15.49 16.6 14.92 14.92 

0.2 17.64 14.96 16.89 14.96 16.92 14.96 14.49 

0.3 16.99 14.5 16.5 14.5 16.99 14.5 14.5 

0.4 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

0.5 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

0.6 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

0.8 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

1 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

1.5 16.5 14.5 16.5 14.5 16.5 14.5 14.5 

2 15.07 12.88 12.88 12.88 12.94 12.88 12.9 

3 13.67 12.58 13.61 13.16 13.21 12.58 12.62 

4 13.78 12.31 13.02 12.66 12.74 11.94 12.35 

5 13.33 12.48 13.54 12.73 13.07 12.24 12.28 

6 13.61 12.54 13.51 12.87 12.95 12.21 12.29 

8 13.51 12.44 13.42 12.86 12.91 12.44 12.3 

10 13.73 12.34 13.61 12.97 12.83 12.42 12.28 

15 13.76 12.51 13.5 12.99 13.12 12.38 12.14 

 

S1-----  BituminousFlyash 

S2 ----- Sub bituminous Flyash 

S3 ------ Lignite Flyash 

S4------- High Calcium Flyash 

S5------  High Iron Flyash 

S6------- Low Calcium Flyash 

S7------- Low Iron Flyash 

 

Step2. Computation of G.P. fitting parameters:  

 American National Standard 1991, ANSI/ANS- 6.4.3 [6] has 

provided the exposure G.P. fitting parameters of twenty three 

elements (Ca, Fe, Si etc.) in the energy range of  0.015 -15.0 

MeV and up to 40 mfp. The computed values of Zeqfor selected 

soils were used to interpolate G.P. fitting parameters (b, c, a, Xk, 

d) for the exposure buildup factor in the chosen energy range of 

0.015-15.0 MeV and penetration depth (1-40 mfp). The formula, 

Sidhu et al., 2000 [17] used for the purpose of interpolation of 

the G.P. fitting parameters is given below: 

 

12

1221

loglog

)log(log)log(log

ZZ

ZZPZZP
P

eqeq






 
 

where  P1  and P2 are the values of G.P. fitting parameters 

corresponding to atomic number Z1 and Z2 respectively at a 

given energy and Zeq is the equivalent atomic number of chosen 

flyashes at same energy. Z1, Z2 are the successive elemental 

atomic numbers such that  

 

Z1<Zeq< Z2 

 

The G.P. fitting parameters of buildup factors for some selected 

flyashes are given in Table 3-6. 
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Table3: Energy Exposure G – P fitting parameters  for 

Bituminous Flyash 

 

E 

(MeV) 

b c a Xk d 

0.015 1.0169 0.2962 0.3221 10.7412 -

0.2526 

0.02 1.0371 0.3365 0.2318 26.4606 -

0.3531 

0.03 1.1045 0.3738 0.2264 13.7547 -

0.1264 

0.04 1.2271 0.40 0.2086 14.577 -

0.1165 

0.05 1.3855 0.4638 0.1872 14.4468 -

0.1057 

0.06 1.5429 0.541 0.1544 14.4859 -

0.0864 

0.08 1.8295 0.6988 0.096 14.601 -

0.0552 

0.1 2.071 0.83 0.056 13.9458 - 

0.042 

0.15 2.3395 1.0731 -

0.0024 

13.1149 -

0.0227 

0.2 2.3732 1.1911 0.0241 11.873 -

0.0181 

0.3 2.352 1.3375 -

0.0519 

8.4364 -

0.0102 

0.4 2.2717 1.3974 -

0.0666 

17.2679 0.009 

0.5 2.1864 1.4053 -

0.0712 

17.8397 0.0156 

0.6 2.1227 1.386 -0.069 18.2821 0.0156 

0.8 2.0199 1.3499 -

0.0655 

16.5769 0.0166 

1 1.9442 1.3104 -

0.0605 

15.897 0.0171 

1.5 1.8273 1.214 -

0.0437 

16.1518 0.0129 

2 1.7629 1.1555 -

0.0329 

14.9851 0.0098 

3 1.6703 1.0577 -0.01 10.5459 -

0.0026 

4 1.5897 1.0031 0.004 15.1213 -

0.0133 

5 1.5266 0.9604 0.0173 10.944 -

0.0161 

6 1.4767 0.9454 0.0217 13.419 -

0.0209 

8 1.3924 0.9238 0.0284 13.6671 -

0.0255 

10 1.3318 0.9064 0.0365 13.2733 -

0.0322 

15 1.2379 0.8828 0.0477 13.7447 -

0.0442 

 

 

 

Table4: Energy Exposure G – P fitting parameters  for lignite  

Flyash 

 

E 

(MeV) 

b c a Xk d 

0.015 1.0176 0.3584 0.2547 11.4172 -

0.1748 

0.02 1.0399 0.3798 0.2051 21.8094 -

0.2943 

0.03 1.1208 0.3886 0.2146 14.0067 -

0.1154 

0.04 1.2648 0.4209 0.2028 14.5768 -0.112 

0.05 1.4427 0.488 0.1756 14.6123 -

0.0985 

0.06 1.6293 0.5738 0.1409 14.6211 -

0.0786 

0.08 1.9565 0.759 0.0754 14.8907 -

0.0452 

0.1 2.2195 0.8586 0.0524 13.2535 -

0.0435 

0.15 2.4534 1.1178 -

0.0111 

12.7303 -

0.0204 

0.2 2.4297 1.2258 -

0.0307 

11.471 -

0.0155 

0.3 2.3788 1.3504 -

0.0539 

8.1457 -

0.0101 

0.4 2.2717 1.3974 -

0.0666 

17.2679 0.009 

0.5 2.1864 1.4053 -

0.0712 

17.8397 0.0156 

0.8 2.0199 1.3499 -

0.0655 

16.5769 0.0166 

1 1.9442 1.3104 -0.060 15.897 0.0171 

1.5 1.8273 1.214 -

0.0437 

16.1518 0.0129 

2 1.7817 1.1532 -

0.0321 

15.4115 0.0093 

3 1.6705 1.0576 -0.01 10.5672 -

0.0026 

4 1.6065 0.9748 0.0128 12.2965 -

0.0163 

5 1.5252 0.9625 0.0169 10.9714 -

0.0164 

6 1.4774 0.9434 0.0224 13.2439 -

0.0214 

8 1.393 0.9226 0.0287 13.7041 -

0.0256 

10 1.3321 0.9057 0.0368 13.2342 -

0.0324 

15 1.2399 0.8782 0.0485 14.1359 -

0.0454 
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Table5: Energy Exposure G – P fitting parameters   for High 

calcium  Flyash 

 

E 

(MeV) 

b c a Xk d 

0.015 1.0196 0.3822 0.2281 12.0003 -

0.1444 

0.02 1.0423 0.4312 0.1755 14.3107 -

0.1684 

0.03 1.1399 0.3937 0.2131 14.3885 -0.115 

0.04 1.3058 0.436 0.1963 14.4545 -0.109 

0.05 1.5111 0.5122 0.1653 14.6711 -

0.0922 

0.06 1.7131 0.6144 0.1245 14.7309 -

0.0683 

0.08 2.1065 0.7594 0.0799 13.7433 -

0.0487 

0.1 2.3521 0.9027 0.0414 13.5105 -

0.0422 

0.15 2.5517 1.1656 -

0.0205 

12.1382 -

0.0166 

0.2 2.5933 1.3212 -

0.0484 

8.9793 -

0.0087 

0.3 2.4566 1.4507 -

0.0749 

18.0497 0.013 

0.4 2.3397 1.4562 -

0.0779 

16.5066 0.015 

0.5 2.2378 1.4438 -0.078 16.3051 0.0169 

0.6 2.1617 1.4199 -

0.0755 

17.5358 0.0197 

0.8 2.0438 1.3799 -0.072 15.4631 0.0208 

1 1.9693 1.323 -0.063 16.4254 0.0194 

1.5 1.8379 1.228 -

0.0475 

15.2421 0.0158 

2 1.7817 1.1532 -

0.0321 

15.4115 0.0093 

3 1.6723 1.0572 -0.01 10.7306 -

0.0025 

4 1.604 0.9816 0.0104 12.4849 -0.014 

5 1.5314 0.9528 0.0257 12.2898 -

0.0233 

8 1.3972 0.915 0.0305 13.8759 -

0.0265 

10 1.3342 0.9015 0.0381 13.0317 -

0.0332 

15 1.2441 0.8688 0.0501 14.9036 -

0.0476 

 

Table6: Energy Exposure G – P fitting parameters for low Iron 

Flyash 

 

E 

(MeV) 

b c a Xk d 

0.015 1.0227 0.3515 0.2594 11.9816 -

0.1765 

0.02 1.0486 0.4274 0.1781 16.7401 -

0.1242 

0.03 1.1612 0.3945 0.2146 14.1868 -

0.1157 

0.04 1.3432 0.4476 0.1921 14.3888 -

0.1076 

0.05 1.5707 0.5408 0.1525 14.8414 -

0.0836 

0.06 1.7816 0.6478 0.1116 14.8892 -0.061 

0.08 2.2135 0.7609 0.0827 13.0232 -

0.0515 

0.1 2.4565 0.9491 0.0288 14.0211 -0.039 

0.15 2.6205 1.2038 -

0.0282 

11.58 -

0.0131 

0.2 2.6331 1.3471 -0.053 8.3732 -0.007 

0.3 2.4566 1.4507 -

0.0749 

18.0497 0.013 

0.4 2.3397 1.4562 -

0.0779 

16.5066 0.015 

0.5 2.2378 1.4438 -0.078 16.3051 0.0169 

0.6 2.1617 1.4199 -

0.0755 

17.5358 0.0197 

0.8 2.0438 1.3799 -0.072 15.4631 0.0208 

1 1.9693 1.323  -0.063 16.4254 0.0194 

1.5 1.8379 1.228  -

0.0475 

15.2421  0.0158 

2 1.7816 1.1532 -

0.0321 

15.3962  0.0093 

3 1.6734 1.0596 -

0.0015 

12.9026  -

0.0024 

4 1.6012 0.9887 0.0079 12.7327  -

0.0117 

5 1.5354 0.9456 0.0223 10.3804 -

0.0199 

6 1.4831 0.9337 0.0246 12.1055 -

0.0206 

8 1.4022 0.9066 0.0328 13.8593 -

0.0278 

10 1.3397 0.8906 0.0401 13.0727 -

0.0332 

15 1.2517 0.8502 0.056 14.3371  -

0.0506 

 

Step3. Computation of Exposure buildup factor: 
In this last step computed G.P. fitting parameters of selected 

flyashes are used to calculate exposure buildup factors. 

Following formulae, Harima et al., 1986 [1] are used.       

 

1Kfor     
1K

1)1)(K(b
1x)B(E,

X







 
1Kfor 1)x    (b1x)B(E,   

 
mfp 40         x

2)tanh(1

2)tanh(2x/Xtanh
dacxx)K(E, k 






 
 

where a, b, c, d, and XK are the G.P. fitting parameters that 

depend upon attenuating medium and source energy, x is the 

distance between source and detector in the medium. E is the 

incident photon energy. b is buildup factor at 1 mfp. K is the 

photon dose multiplication and change in the shape of spectrum 
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with increasing penetration depth. K is represented by tangent 

hyperbolic function of penetration depth in mfp. 

To standardize this interpolation method, exposure buildup factor 

for water are computed up to 40 mfp in energy range of 0.015–15 

MeV with this method. The results so obtained are compared 

with the result of ANSI/ANS 6.4.3 standard, (Table 7) Sidhu et 

al. 2000 [16] for a few randomly selected energies of 0.015, 5.0, 

10.0, 15.0 MeV. The two results are in good agreement within 

the limits of statistical error. Thus we can assume safely that the 

present method is appropriate and suitable for calculation of 

exposure of buildup factor of chosen flyashes. 

 

Table 7.Comparison of calculated exposure buildup factors 

(EBF) for water with standard database from ANSI/ANS 6.4.3.-

1991.  (Harima, Y. 1993) 

 

Energy = 0.015 MeV  Energy = 5.0 MeV 

mfp 
Standard 

Value 

Calculated 

value 

 

Error 

(%) 
 

Standard 

value 

Calculated 

value 

Error 

(%) 

1.0 1.18 1.20 1.69 1.56 1.57 0.64 

2.0 1.27 1.30 2.36 2.08 2.11 1.44 

3.0 1.33 1.37 3.01 2.58 2.63 1.94 

4.0 1.38 1.42 2.90 3.08 3.15 2.27 

5.0 1.43 1.46 2.10 3.58 3.66 2.23 

6.0 1.46 1.50 2.74 4.08 4.16 1.96 

7.0 1.5 1.53 2.00 4.58 4.66 1.75 

8.0 1.53 1.56 1.96 5.07 5.15 1.58 

10.0 1.58 1.62 2.53 6.05 6.14 1.49 

15.0 1.68 1.73 2.98 8.49 8.62 1.53 

20.0 1.75 1.83 4.57 10.9 11.11 1.93 

25.0 1.82 1.90 4.40 13.3 13.55 1.88 

30.0 1.87 1.94 3.74 15.7 15.90 1.27 

35.0 1.91 1.99 4.19 18 18.20 1.11 

40.0 1.94 2.03 4.64 20.4 20.59 0.93 

 

Energy = 10.0 MeV  Energy = 15.0 MeV 

mfp 

 

Standard 

value 

Calculated 

value 

 
Error 

(%) 

 

Standard 

value 

Calculated 

value 

Error 

(%) 

1.0 1.37 1.37 0.00 1.28 1.27 -0.78 

2.0 1.68 1.69 0.60 1.49 1.51 1.34 

3.0 1.97 1.99 1.02 1.7 1.73 1.76 

4.0 2.25 2.28 1.33 1.9 1.94 2.11 

5.0 2.53 2.56 1.19 2.1 2.13 1.43 

6.0 2.8 2.84 1.43 2.3 2.33 1.30 

7.0 3.07 3.10 0.98 2.49 2.51 0.80 

8.0 3.34 3.37 0.90 2.68 2.70 0.75 

10.0 3.86 3.89 0.78 3.05 3.06 0.33 

15.0 5.14 5.18 0.78 3.96 3.97 0.25 

20.0 6.38 6.47 1.41 4.84 4.89 1.03 

25.0 7.59 7.70 1.45 5.69 5.77 1.41 

30.0 8.78 8.87 1.03 6.51 6.58 1.08 

35.0 9.96 10.03 0.70 7.26 7.30 0.55 

40.0 11.2 11.32 1.07 7.91 8.04 1.64 

 

III. RESULTS AND DISCUSSIONS 

The generated exposure buildup factor for the chosen flyashes 

has been studied as a function of incident photon energy and 

penetration depth. 

A. Effect of incident photon energy on Exposure buildup 

factor 
Figures 1 to 7 show the variation of exposure buildup factor for 

selected flyashes with incident photon energy in the range 0.015 

to 15.0 MeV at different mean free paths. All the flyash samples 

show almost similar behavior at different mean free paths. 

Exposure buildup factor (EBF) is comparatively smaller for 

incident photon energy less than Epe for all flyash samples at 

different penetration depths. The reason behind this is that at 

lower incident photon energies, photoelectric absorption takes 

place and photons are completely absorbed by the material.  Here 

Epe is the incident photon energy at which the photoelectric 

interaction coefficient matches the Compton interaction 

coefficient for a given flyash sample. Table 8 gives the 

approximate values of Epefor the present flyash sample. These 

values have been estimated by matching the two interaction 

coefficients calculated with the help of a computer program and 

data base XCOM [15]. 

It is observed that for incident photon energy Epe< E <Epp 

Compton scattering starts dominating photoelectric absorption. 

The energy of incident photon is degraded and photons build up 

due to multiple scattering. Here Epp is the incident photon energy 

value at which the pair production interaction coefficient matches 

the Compton interaction coefficient for a particular soil sample. 

The approximate value of Epp is also given in Table 8. It is also 

observed that due to dominance of Compton scattering for all 

selected flyashes, exposure buildup factor (EBF) has larger 

values at 0.08 MeV to 3 MeV.  

Also broad peak around the energy 0.2 to 0.3 MeV for all flyash 

samples shows the exclusively dominance of Compton scattering 

in this energy range resulting in very large value of EBF. The 

incident photon energy at which EBF for different flyashes has 

maximum value is Epeak and is given in Table 8. In addition to 

this it is also clear from curves that for a particular flyash, the 

incident photon energy at which exposure buildup factor (EBF) 

is maximum shifts to slightly higher side with increase in 

penetration depth. For incident photon energy greater than 2.0 

MeV, the dominance of pair production phenomenon over the 

Compton effect increases resulting in lowering of buildup factor 

above this energy for all the chosen sample. It is also noted from 

the figures that flyashes with smaller Zeqhas high value of 

exposure buildup factor whereas with larger Zeqhas low value of 

exposure buildup factor at fixed penetration depth. 

 

Table 8:  Values of Epe, Epp and Epeak for selected flyash samples. 

 

Flyash 

sample 

Epe Epp Epeak 

Low-

Calcium 

0.2 

MeV 

3.0 

MeV 

0.25 MeV 

High-

Calcium 

0.2 

MeV 

3.0 

MeV 

0.25 MeV 

Low-Iron 0.2 

MeV 

3.0 

MeV 

0.25 MeV 

Sub 

bituminous 

0.2 

MeV 

3.0 

MeV 

0.25 MeV 

Lignite 0.3 

MeV 

3.0 

MeV 

0.25 MeV 

High-Iron 0.3 3.0 0.25 MeV 
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MeV MeV 

Bituminous 0.3 

MeV 

3.0 

MeV 

0.25 MeV 

 

B. Variation of Exposure buildup factor with penetration 

depth  

In figures 7 to 21, variation of exposure buildup factors is studied 

with penetration depth up to 40 mfp at chosen incident photon 

energy range 0.015-15.0 MeV for all flyash samples. The curves 

at different energies show that there is continuous increase in 

EBF with increase in penetration depth for all samples. It is due 

to the fact that the increase in penetration depth increases the 

interaction of gamma-radiation photons with matter resulting in 

generation of large number of low energy photons due to 

occurrence of Compton scattering process. 

It is also noted from the figures 8, 10, 12, 14,16,18,20 that for a 

fixed value of penetration depth, the buildup factor increases 

with increase in incident photon energy from 0.015 to 0.3 MeV. 

The buildup factor values are highest at 0.3 MeV after which the 

buildup factor decreases with the increase in incident photon 

energies from 0.6 to 15.0 MeV as is clear from figures 

9,11,13,15,17,19,21. It is seen that for energies greater than 1.0 

MeV, there is a sharp fall in the value of buildup factor which 

ultimately depicts the dominance of pair production process in 

the energy region 

IV. CONCLUSION 

This study of buildup factor of Flyash will be helpful in 

estimating the transport and degradation of gamma radiations in 

these flyashes. Mostly Lead and Mercury are used as shielding 

materials. But these are difficult to use at large scale due to their 

higher cost and availability. Flyash can be used as a gamma-ray 

shielding material in field experiments which is suitable from the 

point of view of cost and availability. Above studies projects 

Flyash as a potential radiation shielding material. 
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Figure:1-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for Bituminous Flyash at different penetration depths
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Figure:2-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for Subbituminous Flyash at different penetration depths
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Figure:3-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for Lignite Flyash at different penetration depths
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Figure:4-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for High calcium Flyash at different penetration depths
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Figure:6-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for low calcium flyash at different penetration depths
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Figure:7-Variation of  Exposure buildup factor with incident photon energy

             (MeV)for low Ironflyash at different penetration depths
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Figure:8-Variation of  Exposure buildup factor with penetration depth for

              Bituminous Flyash at chosen energies
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Figure9:-Variation of  Exposure buildup factor with penetration depth for

              Bituminous Flyash at chosen energies
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Figure:10-Variation of  Exposure buildup factor with penetration depth for

                Subbituminous Flyash at chosen energies
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Figure:11-Variation of  Exposure buildup factor with penetration depth for

                Subbituminous Flyash at chosen energies
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Figure:12-Variation of  Exposure buildup factor with penetration depth for

                Lignite Flyash at chosen energies
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Figure:13-Variation of  Exposure buildup factor with penetration depth for

                Lignite Flyash at chosen energies
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Figure:14-Variation of  Exposure buildup factor with penetration depth for

                High calcium Flyash at chosen energies
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Figure:15-Variation of  Exposure buildup factor with penetration depth for

                High calcium Flyash at chosen energies
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Figure:16-Variation of  Exposure buildup factor with penetration depth for

                High Iron Flyash at chosen energies
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Figure:17-Variation of  Exposure buildup factor with penetration depth for

                High Iron Flyash at chosen energies
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Figure:18-Variation of  Exposure buildup factor with penetration depth for

                Low calcium Flyash at chosen energies
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Figure:19-Variation of  Exposure buildup factor with penetration depth for

                Low calcium Flyash at chosen energies
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Figure:20-Variation of  Exposure buildup factor with penetration depth for

                Low Iron Flyash at chosen energies
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Figure:21-Variation of  Exposure buildup factor with penetration depth for

                Low Iron Flyash at chosen energies
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     Abstract- The five parameters geometrical progression fitting 

approximation has been used to calculate energy absorption 

buildup factor (EABF) and exposure buildup factor (EBF) for 

some Vitamins and tissue equivalent materials in the energy 

region 0.015-15.0 MeV up to a penetration depth of 40 mfp. 

Variation of EABF with incident photon energy and penetration 

depth has been studied. We observed that chosen Vitamins have 

maximum value of EABF and EBF around 0.1 MeV and that of 

TEM around 0.08 MeV. Variation in value of EABF was due to 

dominance of different interaction processes in different energy 

regions. Bee Wax has the maximum EABF and EBF at 0.08 

MeV and all the samples except Vitamin A1 have maximum 

EBF at 0.1 MeV. 

 

     Index Terms- Energy absorption buildup factor (EABF), 

Exposure buildup factor (EBF), Mean free path (mfp), Tissue 

equivalent materials (TEM). Effective atomic number (Zeff). 

I. INTRODUCTION 

etermination of radiation dose received by the biological 

molecule exposed to gamma rays requires buildup factor 

besides other photon interaction parameters like mass attenuation 

coefficients, effective atomic numbers in biological materials 

such as Vitamins [1].Energy range of photons becomes important 

in different fields like radiography,  radiation biology and in 

medical diagnostics [2, 3]. When photons enter the human body 

they degrade their energy and produce secondary photons. The 

estimation of these buildup photons is done by buildup factor 

which explains the interaction of radiation with matter especially 

with human body [4]. There are two types of buildup factors 

naming energy absorption buildup factor (EABF) and exposure 

buildup factor (EBF). The energy absorption buildup factor is 

that in which the quantity of interest is the absorbed or deposited 

energy in the interacting material and the detector response 

function is that of absorption in the interacting material whereas 

the exposure buildup factor is that in which the quantity of 

interest is the exposure and the detector response function is that 

of absorption in air [5]. To calculate buildup factor there are 

different methods like G.P. fitting method, Harima et al. 1986 

[6], invariant embedding method, Shimizu, 2002 [7]; Shimizu et 

al., 2004 [8], iterative method, Suteau and Chiron, 2005 [9] and 

Monte Carlo method, Sardari et al., 2009 [10]. American 

National Standards, ANSI/ANS 6.4.3., 1991 [11] calculated 

buildup factor for 23 elements, one compound and two mixtures 

viz. water, air and concrete at 25 standard energies in the energy 

range 0.015-15.0 MeV up to penetration depth of 40 mean free 

path using G.P. fitting method. Harima et al. 1986 [6] also 

computed buildup factors using G.P. fitting method. Shimizu et 

al. 2004 [8] compared the buildup factor values obtained by three 

different methods i.e. G.P. fitting, invariant embedding and 

Monte Carlo method for low-Z elements up to 100 mean free 

paths. D.Sardari and S. Baradaran 2010 [12] calculated buildup 

factor of gamma and X-ray photon the energy range of 0.2-2.0 

MeV in water and soft tissue using Monte Carlo code MCNP4C. 

The results are compared with buildup factor data of pure water. 

In each case very small deviation is observed. 

    So, any of these methods/codes can be used to compute 

buildup factor data for low-Z materials. In the present work 

buildup factor is computed using G.P. fitting method for some 

Vitamins and biological materials. Energy region is selected 

from 0.015-15.0 MeV up to a penetration depth of 40 mean free 

path (mfp). The generated energy absorption buildup factor data 

has been studied as a function of incident photon energy and 

penetration depth.  

II. MATERIALS AND METHODS 

A.  Selection of Materials:                      

    For the present study five Vitamins and five tissue equivalent 

materials (TEM) are taken. Tissue equivalent materials (TEM) 

are the materials which simulate human tissue and organs for 

long time. These materials are used to study the doses received 

by the humans exposed to ionizing radiations.  We studied five 

materials used as soft tissue-simulating naming bolus, modeling 

clay, bee wax, paraffin and pitch. The chemical composition of 

these samples and the symbols used are listed in table 1 and 2. As 

buildup factor data for these samples is not available in any form, 

so energy absorption and exposure buildup factor of the chosen 

samples has been calculated for incident photon energy from 

0.015- 15.0 MeV and up to a penetration depth of 40 mfp. 

 

Table I. Chemical composition of selected Vitamins 

D 
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Table II. Percentage chemical composition of selected tissue 

equivalent materials 

 
B.  Computational Work: 

Buildup factors are computed using G.P. fitting parameters and 

the equivalent atomic number Zeq of selected Vitamins and TEM 

following three steps given below: 

Step1. Computation of equivalent atomic number (Zeq):       

To compute equivalent atomic number of selected samples, the 

value of Compton partial attenuation coefficient (µcompton) and 

total attenuation coefficient (µtotal) in cm2/g are obtained for 

selected samples in the energy range of 0.015 to 15.0 MeV and 

also for elements from Z=1 to Z=40 inthe same energy range by 

using the state of art and convenient computer program 

WinXCOM computer program Gerward et al. 2001 [13]; 

Gerward et al. 2004 [14]) initially developed as XCOM, Berger 

and Hubbel, 1999 [15]. Ratio R (µ compton/ µ total) for selected 

samples and for elements from Z=1 to 40 is calculated at 

energies 0.015 to 15.0 MeV using a simple computer program. 

For the interpolation of Zeqfor selected samples, the ratio R of 

particular sample at a given energy is matched with the 

corresponding ratio of elements at the same energy. For the case, 

where the ratio R lies between two successive ratios of known 

elements, the value of Zeqis interpolated using following formula, 

Sidhu et al., 2000 [16]                              

 

12

1221
eq

logRlogR

)logR(logRZlogR)(logRZ
Z




  

where Z1 and Z2 are the atomic numbers of elements 

corresponding to ratio R1 and R2.The computed values of Zeqfor 

different Vitamin and TEM samples are given in Table 3 and 4. 

Step2.Computation of G.P. fitting Parameters: 

American National Standard 1991, ANSI/ANS- 6.4.3 [11] has 

provided the exposure and energy absorption G.P. fitting 

parameters of twenty three elements (Ca, Fe, Si etc.) in the 

energy range of 0.015-15.0 MeV and up to 40 mfp. The 

computed values of Zeqfor selected samples were used to 

interpolate G.P. fitting parameters (b, c, a, Xk, d) for the exposure 

and energy absorption buildup factor in the chosen energy range 

of 0.015-15.0 MeV and penetration depth (1-40 mfp). The 

formula, Sidhu et al., 2000 [16] used for the purpose of 

interpolation of the G.P. fitting parameters is given below:                                                                  

12

1221

loglog

)log(log)log(log

ZZ

ZZPZZP
P

eqeq






 
 

where  P1  and P2 are the values of G.P. fitting parameters 

corresponding to atomic number Z1 and Z2 respectively at a 

given energy and Zeq is the equivalent atomic number of chosen 

soils at same energy. Z1, Z2 are the successive elemental atomic 

numbers such that  

Z1<Zeq< Z2 

 

Table III. Equivalent atomic number ( Zeq )  of chosen Vitamin 

samples in energy range of 0.015-15.0 MeV. 

 
 

Step3.Computation of buildup factor: 

In this last step computed G.P. fitting parameters of selected 

samples are used to calculate buildup factors. Following 

formulae,     

         Harima et al., 1986 [6] are used.                    
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    where a, b, c, d, and XK are the G.P. fitting parameters that 

depend upon attenuating medium and source energy, x is the 

distance between source and detector in the medium. E is the 

incident photon energy. b is buildup factor at 1 mfp. K is the 

photon dose multiplication and change in the shape of spectrum 

with increasing penetration depth. K is represented by tangent 

hyperbolic function of penetration depth in mfp.  

        To standardize this interpolation method, exposure and 

energy absorption buildup factor for water are computed up to 40 

mfp in energy range of 0.015–15 MeV with this method. The 

results so obtained are compared with the result of ANSI/ANS 

6.4.3 standard. The two results are in good agreement within the 

limits of statistical error. Thus we can assume safely that the 

present method is appropriate and suitable for calculation   of 

exposure and energy absorption buildup factor of chosen 

samples. 

 

Table IV. Equivalent atomic number ( Zeq )  of chosen TEM in 

energy range of 0.015-15.0 MeV. 

 

 

III. RESULTS AND DISCUSSIONS 

The chemical composition of Vitamins and TEM are listed in 

Table 1 and Table 2 respectively. The equivalent atomic numbers 

of selected Vitamins and TEM are provided in Table3 and Table 

4 respectively. Results for EABF and EBF of Vitamins and TEM 

at fixed penetration depths (Fig.1-4) as well as at fixed energies 

(Fig.5-8) have been expressed in graphical form. Significant 

differences between EABF and EBF for selected samples of high 

and low Zeq have been observed. Effect of Incident Photon 

Energy and penetration depth on Energy Absorption Buildup 

Factor and exposure buildup factor are discussed below. 

 

A. Effect of Incident Photon Energy on Energy Absorption 

Buildup Factor and Exposure Buildup Factor  

        From figures 1-4(a-c)It has been observed that EABF and 

EBF values of Vitamins and TEMs start increasing with increase 

in incident photon energy up to a maximum value at intermediate 

energies. Further increase in photon energy decreases the value 

of EABF and EBF. This is due to the photoelectric absorption at 

lower energies and with increase in photon energy the Compton 

scattering process pre dominates which results in more multiple 

scattering and leads to increase in EABF and EBF values. Within 

the selected energy range TEM have the largest EABF and EBF 

at 0.08MeV fig.2, 4 (a-c) whereas maximum values of EABF and 

EBF for Vitamins have been observed at 0.1 MeV fig. 1, 3 (a-c). 

After the energy region > 1.5 MeV another absorption process of 

pair production starts which leads to lower the values of EABF 

and EBF. At the energy value of 2.0 MeV, the EABF are 

practically same for all samples. Therefore the variation of EABF 

with incident photon energy seems to be independent of the 

chemical composition of given samples at this energy region.   

 

B. Effect of Penetration Depth on Energy Absorption   

Buildup Factor and Exposure Buildup Factor 

      The curves at different energies in figures 5-8(a-d) show that 

there is continuous increase in EABF and EBF with increase in 

penetration depth for all samples. It is due to the fact that the 

increase in penetration depth increases the interaction of gamma-

radiation photons with matter resulting in generation of large 

number of low energy photons due to occurrence of Compton 

scattering process. It has been observed that at lower energies the 

values of EABF and EBF for the Vitamins under study remain 

constant for all penetration depths. The variation of EABF and 

EBF with penetration depth is almost not affected by the 

chemical composition of all the Vitamin samples. At low 

energies there is small variation between EABF of different TEM 

samples but at high energies there is coincidence between EABF. 

It is also noted from the figures 1 to 4 that for a fixed value of 

penetration depth, the buildup factor increases with increase in 

incident photon energy from 0.015 to 0.1 MeV for Vitamins and 

0.015 to 0.08 for TEM. The buildup factor values are highest at 

0.1 MeV and at 0.08 MeV after which the buildup factor 

decreases with the increase in incident photon energies up to 15.0 

MeV. It is seen that for energies greater than 1.0 MeV, there is a 

sharp fall in the value of buildup factor which ultimately depicts 

the dominance of pair production process in the energy region.  

Among selected TEM, Bee Wax has the maximum EABF and 

EBF at 0.08 MeV for all penetration depths whereas among 

selected Vitamins, all the samples except Vitamin A1 have 
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maximum EBF at 0.1 MeV at all penetration depths. Similar 

trend is observed for maximum EABF of Vitamins. 
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Fig. 1 (a, b, c). The energy absorption buildup factor for 

Vitamins in the energy range 0.015-15.0 MeV at 3, 10, 35 mfp 
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Fig. 2(a,b,c). The energy absorption buildup factor for tissue 

equivalent materials in the energy range 0.015-15.0 MeV at 3, 

10, 35 mfp 
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Fig. 3(a,b,c). The exposure buildup factor for Vitamins in the 

energy range 0.015-15.0 MeV at 3, 10, 35 mfp 
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Fig. 4(a,b,c). The exposure buildup factor for tissue equivalent 

materials in the energy range 0.015-15.0 MeV at 3, 10, 35 mfp 
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Fig. 5(a,b,c,d). The energy absorption buildup factor for 

Vitamins up to 40 mfp at 0.02, 0.1, 0.8, 10.0 MeV 
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Fig. 6(a,b,c,d). The energy absorption buildup factor for tissue 

equivalent materials up to 40 mfp at 0.02, 0.1, 0.8, 10.0 MeV 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012      421 

ISSN 2250-3153  

www.ijsrp.org 

0 10 20 30 40

10
0

10
1

Incident photon energy = 0.02 MeV

E
x

p
o

su
re

 b
u

il
d

u
p

 f
a
c
to

r 
(E

B
F

)
 VA1

 VD2

 VD3

 VE

 VK

Penetration depth (mfp)

 

0 10 20 30 40

10
1

10
2

10
3

10
4

10
5

 VA1

 VD2

 VD3

 VE

 VK

Incident photon energy = 0.1 MeV

E
x
p

o
su

re
 b

u
il

d
u

p
 f

a
c
to

r 
(E

B
F

)

Penetration depth (mfp)

 

0 10 20 30 40

10
0

10
1

10
2

 VA1

 VD2

 VD3

 VE

 VK

Incident photon energy = 0.8 MeV

E
x

p
o

su
re

 b
u

il
d

u
p

 f
a
c
to

r 
(E

B
F

)

Penetration depth (mfp)

 

0 10 20 30 40

10
0

10
1

 VA1

 VD2

 VD3

 VE

 VK

Incident photon energy = 10 MeV

E
x

p
o

su
re

 b
u

il
d

u
p

 f
ac

to
r 

(E
B

F
)

Penetration depth (mfp)

 
Fig. 7(a,b,c,d). The exposure buildup factor for Vitamins up to 

40 mfp at 0.02, 0.1, 0.8, 10.0 MeV 
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Fig. 8(a,b,c,d) The exposure buildup factor for tissue equivalent 

materials up to 40 mfp at 0.02, 0.1, 0.8, 10.0MeV. 
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IV. CONCLUSION 

Present study makes Vitamins and TEMs very useful in clinical 

applications such as radiography and therapeutic treatments. In 

the field where the determination of dose of radiations to critical 

organ is difficult to access, tissue equivalence is also very 

important. When energy deposition in a tissue substitute exposed 

to gamma rays is calculated, the maximum radiation dose may 

not be at the surface but somewhere inside. Better calculation of 

effective absorbed dose in different materials could be obtained 

by modifying the intensity of radiations using buildup factor 

data. This generated data of buildup factors may also be very 

helpful to researchers working in radiological laboratories, 

nuclear power plants etc. to take proper precautions to avoid 

radiation hazards.   
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     Abstract- A person with proactive mind-set is an individual 

who is unconstrained in certain situations and affects 

environmental change, rather than allowing environmental 

change to affect him/her. Proactive personality types act on 

opportunities after identifying them. They take initiative and 

action with ease to create change, and are capable to 

transforming constraints into opportunities. According to this 

integrationist theory, proactive people have the tendency to enter 

into entrepreneurial careers. Entrepreneurship involves special 

kinds of decision-making processes. Because of this, it is argued 

that the success of a business depends on the entrepreneur's 

personality structure, and that this is true in particular for 

previously unemployed persons. Failure rates of entrepreneurs 

are high, and so are the costs incurred thereby: not only does 

failure mean that entrepreneurs lose their own investments and 

the income opportunities they  could have taken advantage of 

otherwise; it may also mean that banks as well as `friends, fools 

and family' lose the capital they had invested (in terms of loans 

or equity). 

     In this paper we will take a deep note on different thinking 

and mentality of people (young graduates, new business 

men/entrepreneurs and employees) in respect to be a job seeker 

or a job generator or a employee or employer. Some exclusive 

vital factors are considered to give a beginning start to business 

and then flourish it beyond bounds; this papers‘ text will 

demonstrate what-how influences business growth in which type 

of people (Young Graduates – Techno-managers, Small business 

men and Employees).   

 

    Index Terms- Self Employment, Business ethics, 

Determination, Will power, Business Environment 

I. LITERATURE REVIEW 

he domain of entrepreneurship education is now faced with 

ever more interesting choices about what to be, who to serve 

and from what principles to profess. Opportunities and 

challenges in teaching and training related to globalization, 

technology, political organization and shifting demographics and  

social views have created entirely new understandings of what is 

important and where attention should be  directed.   There are 

various factors responsible for the entrepreneurial success at the 

grassroot level. The risk perception towards entrepreneurship in 

Indian context is very high. 

A. Personality Characteristics and Entrepreneurship  

The following traits have  been defined as useful in explaining 

the past success and in predicting the future development of a 

newly founded business: motivational traits, such as `need for 

achievement', `internal locus of control', and `need for 

autonomy', cognitive skills such as `problem-solving orientation', 

`tolerance of ambiguity', `creativity' and `risk-taking propensity', 

affective personality traits, such as `stress resistance', `emotional 

stability', and `level of arousal',   and social skills, such as 

`interpersonal reactivity' and `assertiveness' . 

Concept of Entrepreneur- The word ' entrepreneur' derives 

from the French word "Entreprendre" (to undertake) .in the early 

16
th

 Century it was applied to persons engaged in military 

expeditions, and extend to cover construction and civil 

engineering activities in the 17
th

 century, but during the 

18
th

 century , the word 'entrepreneur'  was used to refer to 

economic activities. Many authors have defined 'entrepreneur' 

differently.  Generally, an entrepreneur is a person who combines 

capital and labour for production. According to Cantillion 

"entrepreneur is the agent who buys means of production at 

certain prices, in order to sell at prices that are certain at the 

moment at which he commits himself to his cost". According to 

P.F Drucker" he is one who always (1) searches for change (2) 

responds to it (3) exploits it as an opportunity." 

II. WHY BEING AN EMPLOYEE MATTER 

     Job creation is only one measure of economic vitality, but it is 

crucial for several reasons. Jobs provide a living for people, and 

when there are not enough of them, as in recent years, the society 

and economy take multiple hits. The unemployed suffer. Demand 

for social-welfare payments goes up, putting an added strain on 

public budgets, while demand for goods and services in the 

marketplace goes down, putting a damper on growth. 

Conversely, when jobs are being created at a strong rate, these 

dynamics are reversed and we get an upward spiral. 

A. Defining Self-Employement 

The definition of self-employment most suitable for our purposes 

is that those in this category are employers of themselves or of 

others. The feature shared by self-employers and other-

employers is their economic status as non-dependent workers. 

ISTAT (the Italian National Statistics Institute) defines a self-

employed worker by the legal status of his/her work – that is, by 

the rules that regulate the employment relationship – so that s/he 

is characterized as self-employed when ―no employment 

relationship is established and the work is performed as part of 

an activity whose proprietor is the worker him/herself or a 

member of his/her family.‖ By contrast, an employee is someone 

who ―performs his/her work on the basis of a relationship 

established with the proprietor of the enterprise and regulated by 

a contract or law‖ (ISTAT, 1984, p. 117).  

 

III. DATA AND METHODOLOGY 

     The entire work has been classified into three different    

uncorrelated sections (A1, B1 and C1). A total of  N=383 people 

were interacted and  interviewed on the subject matter, whether 

to be a employee or an employer is better and why. 

T 
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In  Section – A1,  The data  are collected from final year students 

pursuing Engineering  (Bachelor Of Technology) or 

Management (MBA) from Sikkim Manipal University of huge 

Manipal Group, India. These people were first questioned for 

‗Binary/Digital‘ answers for selecting  to be a employee or 

employer. A great discussion and argument was carried on (as 

per table  T-A1)  as to prove  that to be a employer is far much 

better than being a servant-employee. 

135 young graduate (techno -managers) were interviewed and 

later argued on the subject basis of why or/and why not  to be– a 

employee or employer.( N=135) 

Section – B1.  Here, small scale business men ( fast-food shops, 

backers, grocery, textile retail outlet, tours-travel, consultant  

[management consultancy/education consultancy services], 

hardware  repairing mechanics, electronic equipment sales and 

stationery items shops ) were consulted for know-how of  their 

daily efforts – and -outcome in their respective line of work. The 

questions interrogated seemed puzzling them  and I did feel that 

their profession did not permit them to think any thing other than 

their business limits; neither they were agree to take any up-

climbing risk and adventure for business expansion and profit. It 

all seemed that, the nature has made them adopt their line of job 

and are well satisfactorily settled in their field. Hardly, about 

one-fourth of  the interviewee people seemed curious about more 

learning, progress and profits. In this section   68 new „small‟ 

entrepreneurs were interviewed and carefully studied so as to 

why they had chosen that particular way of  business-living.    

(N=68) 

Section – C1.   Employees from various Companies (Private 

Limited, Limited/ Public Limited, PSU, Government Enterprises) 

from about every part of the country (North India, West India,   

North-East India, Central India and East India)    were interacted 

and questioned (questioning factors as in Table T-ABC-2). The 

Indian employee felt free to express their opinion that they were 

hardly interested in their present profession  and disliked their 

jobs; keeping the only promising condition before me that their 

dentity should not be disclosed (specially to their employer). In 

contrary, about ninety-five percentage    ( 95%)  employees 

encouraged entrepreneurship  and commented that business-class 

people live a wealthy and happy life than them, as  an  employee.  

In this section,  180 working employee were interviewed (who 

believed that they even cannot dream of  entrepreneurship  

despite of having „talent‟ ).  (N=180) 

The reasons, causes and demands to think for entrepreneurship 

and begin a business are very vital; which vary from people from 

people.  The factors which are considered in this project are kept 

same for interviewing all category of people (  A1: Graduates,  

B1: Entrepreneurs , C1: Employee). For 100% business start-up 

and development, exclusively 10 factors were taken for study.   

Lets see minutely what value one gives for business by himself. 

 

 
Table: T-ABC-1. Comparative study on business mind of different standard of people. 

 

Factors in EntrepreneurshipFavour % of          Favour % of                     Favour % 
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A1 people                   B1 people                     C1 people 

 

Motivation 8 5 3 

Objective 13 10 8 

Business Environment 11 8 10 

Family  support 12 10 6 

Learning of benefits from business 8 9 8 

Excess labour 10 18 17 

7 *24* Mind Work 8 12 12 

Tension & competition  12 10 15 

Fear of loss 14 12 12 

Business Travelling 4 6 9 

    

 
 

Undoubtedly, one can assert his business as most successful 

when, the output/sales are at heights; because the product/service 

sales are the most vital and strongest factor to estimate the 

success rate of a business. However the output of business 

depends and definitely is correlated to many other associated 

seedlings of the person running the business. Some important 

aspects for a true entrepreneur are discussed here as aforesaid 

below. 

In this part of the project, all members/interviewee were given 

seven ( 7 ) factors  to deliver 100% business; let‘s see the 

importance of these  factors on individual category. 
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Table: T-ABC-2. Analysis on better business skills among different classes of people. 

For successful Business A1 people speaks in %       B1 speaks in %         C1  speaks in % 

 

Negotiation Skills 20 10 15 

Fear Fighting Spirit 10 10 10 

Stess tackling power 14 15 15 

Marketing Skills 15 17 15 

New Trends application 22 18 18 

Local Law & Politics sense 9 12 12 

Miscellaneous (work type) 10 18 15 
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IV. RESULTS AND CONCLUSION 

From the two tables‘ (T-ABC-1 and T-ABC-2) we can assert that 

Entrepreneurships comes from hard-core individuals who dare to 

think beyond bound, dare to take risk (estimated business risk) 

and who believe to achieve success. 

From A1 People analysis, we claim that young graduates 

(techno-managers) have a strong clear-cut objective of business 

to create a good environment of work; but the only fear exists of 

tension, competitions and some probability of incurring loss. 

From B1 people survey, it strictly revels that  Excess Labour and 

mind work brings growth, in fact, brings wealth. As these people 

have daily practical experience they are very sure that only true 

dedicated efforts and some good mind work can result to a 

dream-success-business, irrespective of priorities to other factors 

in field-of-work. 

From C1 people study, it speaks that, there are people who are 

not satisfied with their daily life, their way of living/serving; 

some believe of ‗un-achievement‘ exist in most employees. 

Although, with experience as employee, they have gained 

enough knowledge to run a smart business, but despite of having 

satisfactory belief of success, its‘ not suitable for them to switch 

to new business, or think of being a employer. 

Off the research from this paper and the people interacted 

behind, we can ensure that: 

**Some amount of minimum capital investment is mandatory. 

**A person somehow arranging his daily lively-hood cannot be 

an entrepreneur.  

** It will take some time for the business to grow and flourish if 

the investment is small. 

**Calculated business risk is necessary for growth. 

**Big investment in big environment will give a big business 

profit. 

**A learning of minimum local Law and politics is essential for 

business Expansion. 

V. RECOMMENDATIONS 

Like, one cannot win the gold medal in Olympic Games, if that 

will be his first attempt in the game, he never played before. 

Conversely, if one does set a definite target to achieve the goal 

and with full determination, intelligence and true sportsmen 

spirit, he begins a regular consistent practise, then it is likely for 

him to succeed and win the gold medal- „kept for him‟.  As like is 

Entrepreneurship and Business, which needs with intelligence, a 

strong will power, determination and a definite primary target to 

begin.  

Advantages of Being a Entrepreneur, in fact being a Employer: 

 The world seems bigger: 

 (It implies that, for a business men newly entered in the market, 

he/she expands his mind and wisdom with multi-scope 

knowledge in many diversified field, resulting in enlarged vision 

and mission of self-life). 

 Wide market to study and examine: 

(In business, definitely one – the owner- the entrepreneur- the 

employer, has many people to interact with. Also many  people, 

public, officials to talk, discuss and negotiate with for betterment 

of business). 

 Own Boss/Own Dictator and own work schedule.  

(The daily personal life seems better changed as because the 

mentality gets wider and bigger, for the decisions are to be made 

by oneself to act by himself and also his subordinates, his 

employees. ‗The work has to be completed before time‘-this will 

be the mindset of the owner/employer and henceforth the work 

will go ahead of schedule, working more than definite fixed 

work-time). 
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 Personal Market Value   _ self created with business 

name. 

(As will be the quality of product, as will be the service; 

proportionately will grow the business name of the 

company/service provider. The brand will itself create a value 

and directly this value will be related to the owner. The ordinary 

common mass will know about the owner/business man of the 

company if he feels the product to be genuine and satisfactory, 

thus this will give a deep long-lasting name and fame in the 

market). 

n the hut-of-hearts of an entrepreneur should be preserved the 

flavour of Believe, Confidence, Mission, mind-set, will power, 

self-ruling, independence, optimistic to play a game in business. 

VI. FUTURE WORK AND RESEARCH SCOPE 

In this paper exclusive study on natural tendency of three 

important classes of people (here A1,B1 and C1) have been 

made, depicting the way they feel- ‗how to be a better 

entrepreneur‘. However, it has not been discussed nor compared-

‗who amongst can be a better entrepreneur‘. It‘s necessary for a 

bank, a financer, a supporter or a promoter to identify the person-

entrepreneur before investing time and money on him. 

Henceforth, to predict a person as job-seeker or job-generator is 

very crucial. 
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     Abstract- Tourism has significant contribution in sustainable 

development, economic upliftment and social benefits, if planned 

methodically. Since the last decade it has become a major thrust 

area in India to address the aforesaid issues, to utilize its wide 

variety of destination resources and also to optimize the level of 

financial involvement for developing tourist infrastructure in a 

constraint economic domain. This article formulates a simple 

methodology to quantify tourism potential for a region where 

detail data is not readily available. ‗Weighted Sum Method‘, a 

popular multi-criteria decision making tool, has been adopted in 

this study. The method selects social and physical attributes and 

quantifies them through ranking and scaling techniques.  A 

concept of clusterization has been adopted for optimization of 

tourist infrastructure costs.  The methodology has been applied to 

Murshidabad district of West Bengal state, India. The district is 

predominantly characterized by remarkable heritage precincts. 

The tourism potential has been quantified based on individual 

spots and clusters. Major limitations of the study have been 

discussed and relevant avenues for future research have been 

mentioned.        

 

    Index Terms- Heritage tourism, Multi-Criteria Decision 

Model, Murshidabad tourism, Tourism potential, Weighted Sum 

Method  

I. INTRODUCTION 

ourism is considered as ‗an activity essential to the life of 

nations because of its direct effects on the social, cultural, 

educational and economic sectors of national societies and on 

their international relations‘ [1]. Tourism boosts up economic 

activities through its multiplier effects and exploits local cultural 

and natural specialties in a positive way [2].   

    The Planning Commission of India has declared tourism as the 

second largest sector in the country in providing employment 

opportunities for low-skilled and semi-skilled workers. Domestic 

tourism contributes about 75% of tourism economy. Thus in 12
th

 

five-year plan (2012-2017) tourism has been marked as a dawn 

of new era for social integration and economic development [3]. 

In 2008, the sector contributed 200 billion US dollars which is 

expected to increase to 375.5 US dollars in 2018 at a 9.4% 

annual growth rate [4]. By default, India possesses a large variety 

of tourist destinations, mostly nature-based and historical spots. 

Statistics shows a sharp rise of decadal tourist demand but it 

lacks adequate tourist infrastructure, coordination in different 

levels, tourism master plan, and flexible circuit planning. 

Development of adequate tourist infrastructure requires 

significant financial involvement and it should be optimized in 

Indian scenario due to financial constraints. Thus, prior to invest 

in tourism, a local government must know the condition of 

respective tourist resources, their attractiveness and levels of 

touristic demand. All these aspects are associated with the 

tourism potential of a region.  

     This study is aimed at finding out a workable methodology to 

quantify tourism potential through a user-friendly and easy-to-

handle tool. During formulation of various steps, it has been 

considered that most of the tourist spots in India lack authentic 

tourism data. Hence, for achieving an optimized solution in this 

regard, the methodology is formulated based on ‗Weighted Sum 

Model (WSM)‘, a popular multi-criteria decision making tool 

which incorporates ranking and scaling techniques for 

quantifying various attributes [5].       The methodology has been 

applied to Murshidabad district of West Bengal state, a district 

predominantly characterized by remarkable heritage precincts of 

various ruling dynasties and a few nature-based tourist spots. 

Objectives of the study have been restricted to assess strength 

and weakness of the spots and find out suitable developmental 

strategies through optimization of service infrastructure. The next 

sections show the glimpse of literature review, followed by 

methodological approach, details of case study, analysis and 

results and lastly a conclusion discussing further scope of work. 

II. A GLIMPSE OF LITERATURE REVIEW 

    ‗Tourism Potential‘ is a widely used and accepted term in 

tourism domain, however, it sometimes create misunderstanding 

as potential expresses some territorial capabilities, which holds a 

little narrower domain. As prescribed by S. Formica [6] the term 

‗potential‘ may be replaced by ‗Attractiveness‘ which clearly 

indicates the relations between demand and supply of tourism. 

However, several other researches follow the term ‗Potential‘ 

though this may be assumed to be synonymous to 

‗Attractiveness‘. Mitrut et al. discusses on potential of tourism in 

a region by minimizing imbalances of infrastructure within the 

entire region. He has explained a review on tourism scenario in 

Romania [7].  

    There is a practice to assess of tourism potential i.e. to 

quantify all the aspects or attributes towards a single value, using 

various tools of Multi-Criteria Decision Methods (MCDM). A 

considerable numbers of studies are available based on MCDM.  

Iatu proposes a Multiple Linear Regression method to quantify 

tourist arrival based on 4 variables namely natural resources, 

cultural resources, tourism infrastructure and general 

infrastructure [8]. Ion et al. proposes a scaling technique with 

weight values from the variables like natural potential, anthropic 

potential, tourism infrastructure and technical infrastructures [9]. 

T 
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Table 1: Sample Example showing Method of Ranking 

 Attributes 

R
an

k
 1

 

R
an

k
 2

 

R
an

k
 3

 

R
an

k
 4

 

Total 

Attribute 1 18 14 9 9 50 

Attribute 2 9 10 17 14 50 

Attribute 3 10 20 12 8 50 

Attribute 4 11 12 10 17 50 

 

 

A cluster analysis based on Weighted Linear Combination 

method (WLC) with application of Principal Component 

Analysis (PCA) has been proposed by Ashouri and Fariyadi. 

They took 15 variables to assess eco-tourism potential [10]. 

Morimoto proposes a Stated Preference Study to Assess Tourism 

Potential. In this context the value of tourism resources has been 

obtained through conjoint analysis [11].  

Another popular way to assess tourism potential and allied 

research is through Geographic Information System (GIS). Effat 

and Hegazy proposed a MCDM combined with various mapping 

layers those are suitably overlapped to obtain ranking and 

weighting of tourist attractions and infrastructures [12]. 

Application of GIS as spatial analyses is observed to identify 

tourism resource inventories, location suitability, monitoring 

tourism impact, visitor management and assessing potential 

impacts as analyzed by Yianna and Poulicos [13]. Ivan and 

Maria propose a methodology based on layering maps with 

systematic analysis to achieve tourism potential as well as future 

trends for district of Bourgas [14]. Merwe et al. analyzed nature-

based as well as man-made features in connection with tourism 

potential through a detail GIS mapping process [15].   

III. METHODOLOGY 

Multi-criteria decision making tools are widely accepted to the 

researchers and decision makers for assessing tourism potential 

observed in literature study. Analytic Hierarchy Process (AHP), 

Multi-attribute Utility Theory (MAUT), Superiority and 

Inferiority Ranking Method (SIR), Value Analysis (VA), 

Weighted Product Model (WPM), Weighted Sum Model (WSM) 

are some common tools used in this regard. For simplicity and 

reliability with less quantitative data, the Weighted Sum 

Method (WSM) has been chosen in this study. The methodology 

is furnished here in five sequential steps. 

Step 1:Level-1 Attributes and Weight (Wi) assignment  

As observed in different researches, performance of tourism is 

dependent upon the quality of services provided as well as the 

socio-economic and socio-cultural background of the tourists. 

There is a wide range for destination choices of the tourists, 

though the choice-value can be enhanced only by upgrading the 

quality of services. Thus the analysis for assessment of tourism 

potential is restricted with existing tourist infrastructure and 

proxy data of tourist attractions. Three broad aspects namely 

physical, social and environmental have been considered as 

level-1 attributes in connection with assessing tourism potential.  

For district level or region based tourism considerations, there 

may be similar qualities or levels for a single parameter. Hence, 

depending upon the regional setting and cluster of tourist areas 

the weight values of each of the three aspects, mentioned above, 

may be assigned. This assignment of weights may be worked 

through expert opinion survey, tourist survey, service providers‘ 

interview or experience. The weight value for a certain parameter 

may be considered null (i.e. ignored) if they are similar 

throughout the zone. So, three different weights are considered 

(Wp for physical, Ws for social and We for environmental) in the 

first stage.    

Step 2: Level-2 Attributes and Weight (wj) Assignment 

Each of level-1 aspect consists of set of variables those are 

considered as level-2 attributes. These sets are explained 

hereunder. 

1) Physical (Wp) aspects include geographic terrain, 

regional connectivity and vehicular accessibility, 

bottlenecks in accessibility, versatility in 

accommodation system, guide and tourist information 

factors, local souvenirs, tele-communication systems, 

availability of quality and special foods, parking and 

other recreational facilities.  

2) Social (Ws) factors include existing tourist influx (for 

existing tourist spots only), intensity of fairs and 

festivals, timing to visit a spot, duration of stay, 

compatibility of the spot with surrounding landuse, 

safety and security for the visitors, probability of social 

crimes, behavioural aspects of the operators or service 

providers etc.  

3) Environmental (We) aspects are probability of natural 

calamity during a specific time window, natural and 

anthropogenic threat, hazardous landuse, quality of air 

and water and pollution etc. 

Inclusion or exemption of any attribute may vary from case to 

case. For example, if there is no probability of social crimes in 

any tourist spot or group of spots, the attribute may be ignored to 

simplify the computation. Or, for a larger region, if there are two 

railway stations, different spots may obtain different accessibility 

index, hence, the existence and level of service for the railway 

stations may be included as an analyzing factor.  

Now, every respondent is asked to rank the attributes (1, 2, 3, 

…n) for each group/set separately according to their preferences. 

The ranking data is arranged in matrices separately for each set. 

A hypothetical sample has been provided for conceptualization 

of the method. Let us assume, there are 4 attributes for a group 

and 50 respondents have opined their preferences. So, every 

respondent will rank the parameters as 1, 2, 3 and 4. For each 

attribute, the sum of all ranks will be 50. Now, the columns 

indicate the comparative preferences for the ranks. Table 1 

explains a sample example for the ranking method. Here, highest 

18 respondents have voted attribute 1 as rank 1. Attribute 3 gets 

the maximum vote for rank-2, attribute 2 as rank-3 and attribute 

4 as rank-4The result indicates that the weight (wj) for attribute 1 

should be maximum, followed by 3, 2 and 4. So, the values are 

prescribed reverse of their ranks as 4, 3, 2 and 1 respectively. 

Sum of these numbers is 10. After normalization (i.e. the sum of 

all weights will be 1), attribute 1 will obtain 4/10 i.e. 0.4, 

attribute 3 as 0.3, attribute 2 as 0.2 and attribute 4 as 0.1. In any 

case, if two votes are equal for two different attributes, the 

problem may be solved in two different ways (1) changing the 

sample size and (2) calculating the proportion of the values based 

on column values and choosing the larger one. If not possible, 
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same weight values may be provided for two or more parameters, 

as necessary.    

Step 3:  Intra-Attribute Scaling (sj) 

Level of quality or service for each attribute may not be similar 

for all the spots. Depending upon variations in quality / quantity, 

each attribute is scaled in a 5-point or 3-point scaling as required. 

These scales are related to grades from 1-5 or 1-3 based on 

logical interpretation and quantification of various levels. Hence, 

the step 1 and 2 indicates a global approach to be used for all 

parameters and step 3 is a local approach based on different 

variations or ranges set logically. For scaling, ‗1‘ refers to the 

worst/weakest quality and ‗5‘ indicates the best/strongest quality. 

For computation, the lowest value is considered as 0.2 followed 

by 0.4, 0.6, 0.8 and the highest being 1. A proper scaling sets up 

a common platform for both quantitative and qualitative 

parameters.  

Step 4: Computation of Aggregate Potential Value  

Potential value of a tourist spot is finally aggregated in an 

additive way. The expression is as follows: 

Total Potential (V) = Potential Value for Physical Aspects (Vp) 

+ Potential Value for Social Aspects (Vs) + Potential Value for 

Environmental Aspects (Ve) 

Or, Total Potential (V) = Wp*[w1s1 + w2s2 +….+wnsn]physical + 

Ws*[w1s1 + w2s2 +….+wnsn]social + We*[w1s1 + w2s2 + 

….+wnsn]environmental 

Or, Potential (V) = ∑Wi*[∑wjsj]   where Wi is the weight of 

Parameter level 1 for i
th

 attribute, wi is weight of parameter level 

2 for j
th

 attribute and si is the scaling grade for j
th

 attribute of 

level 2. Value of Wi and wj will range from 0-1 and sj has 5 

different values (0.2, 0.4, 0.6, 0.8 and 1).  

Major convenience of the equation is that it gives disaggregate 

values of three potential items separately alongwith a wholesome 

measure. All of the potential values will range from 0-1. Lower 

values indicate weakness compared to strength. The ultimate 

value works as an indicator for tourism potential; however, it 

may not identify the intensity of lacuna and strength in different 

aspects. Hence, for ease of further suggestions and proposal each 

of the potential values (physical, social and environmental) has 

been considered for further interventions and proposals. As for 

example, some spots may have higher social values but less 

infrastructural values. So, suggestions may address the issues to 

prepare set of minimum requirements for development. 

Step 5: Grouping of Spots and Analysis  

List of tourist spots and respective potential values (in aggregate 

and distributed) are assessed. Hereinafter, the spots are clustered 

in groups based on proximity to provide common infrastructure 

as much as possible to optimize the resource. Potential of each 

group is measured from mean values of the spot values. This 

provides a clearer scenario for setting up proposals. In this step, 

new tourist spots or recreational spaces may be searched out and 

tagged with the group to enhance the probability for revenue 

generation.  

IV. CASE STUDY: MURSHIDABAD DISTRICT 

A.  Overview of the District 

District Murshidabad is located at the central part of State West 

Bengal in eastern India. Its western boundary is attached with 

state of Bihar and eastern edge follows the flow-line of River 

Padma which touches the international boundary of Bangladesh. 

Geographic terrain of Murshidabad is distributed almost 

symmetrically on the both banks of the river Bhagirathi which is 

flowing north-south. The district covers an area of 5,341 sqkm 

with a population touching 5.9 millions [16]. Administratively 

there are 27 C.D. Blocks distributed over 5 sub-divisions and 

Berhampore being the headquarter. The district is served by one 

National Highway (NH-34) and two State Highways (SH-7 and 

SH-11) and two major rail routes. 65% of land is dedicated to 

agriculture. Since centuries, it is famous for diversified mango 

production and extensive mulberry cultivation apart from other 

agricultural products. Small scale and cottage industries like 

ivory and silk, Indian cork, bell metal, silk garments, shell 

curving, jute products and local handicrafts are worth mentioning 

[17].  

B. The Glorious Past 

Murshidabad witnesses continuous evolution of rich cultural 

heritage through foot-prints of different ruling dynasties under 

various religious communities like Buddhism, Brahmanism, 

Vaishnavism, Islam and Christianity for centuries. Ancient 

evidences can be traced back during 7
th

 century AD at 

‗Karnasubarna‘(a small habitation of present Murshidabad), an 

Hindu kingdom, under patronage of great king Sasanka. As 

described in manuscripts and evidences from coins and statues, 

the Pala (Buddhism) and the Sena (Brahmanism) dynasties ruled 

during 11-14
th 

century AD at Gour, the geographic centre of 

Bengal comprising of present Malda and Murshidabad of Bengal 

and Rajshahi of Bangladesh.  Gour was captured by Islamic 

rulers (Sultani and Mughal emperors of India) during 14
th

-18
th

 

century AD. During this phase, the name was converted into 

‗Murshidabad‘ while Nawab Murshid Kuli Khan was permitted 

to rule the territory of Bengal. The ruling power of Islam was 

replaced by the colonial British after the crucial battle of Plassy 

(1757 AD). The phase continued till independence of India.  

C. Existing Tourist Areas  

Murshidabad is predominantly characterized by historic and 

heritage tourist spots. 12 existing areas have been identified in 

this regard. Major precincts were constructed during Hindu, 

Nawabi and British Colonial Period. At present, some of them 

are maintained by Archeological Survey of India (ASI) and local 

government. The face of Murshidabad is mostly connected to 

Hazarduari Palace, converted into museum, located at Lalbagh. 

The oldest precincts in the district are the excavated ruins of 

Karnasubarna, the ancient capital of Sasanka. Groups of 

remarkable terracotta temples, both Hindu and Jain, are observed 

in Azimgunj, Jiagunj and Panchthupi. These temples date back to  

local authority of Jitpur, located in the eastern part of the district. 

River Padma in Jalangi is one of the major scenic attractions due 

to her strategic international location between India and 

Bangladesh as well as excellent panoramic view. Apart from the 

artifacts and scenic spots, Murshidabad attracts significant 

number of local tourists during various festivals and fairs 

occurred in different seasons. Table 2 and Fig. 1 explain the 

zones, major tourist spots and their predominant characters. 

D.  Current Tourism Scenario  

Murshidabad district is one of the major tourist destinations in 

West Bengal for years. Major concentration of tourists is 

observed in Lalbagh and Khosbagh zones centering the 

Hazarduari palace. Lakhs of local and regional tourists assemble 

here throughout the year. The touring initiatives are mostly 
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Figure 1: Major Tourist Spots of Murshidabad District,  

West Bengal, India 

 

 

personal or private tour operators. Lack of government initiatives 

has compelled the tourism industry to be grown up in a piece-

mill approach. Some years back, a regional river-tourism was 

proposed from Kolkata (almost 300 km) and it touched a few 

major spots of Murshidabad. However, the scheme became 

redundant. In spite of having rich resource potentials, the district 

lacks systematic tourism planning. There is a necessity for 

conservation / preservation of many historic exhibits, utilization 

of natural and anthropic resources, exploring of new destination, 

tagging of potential household industries and organized 

institutional initiatives.         

 
Table 2: Tourist Areas of Murshidababd District 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. RESULTS OF ANALYSIS AND DISCUSSIONS 

Result of Step 1: Initially the environmental aspects have been 

excluded due to its homogeneity in most of the spots. Hence, the 

study has been pursued by taking physical and social aspects. 

112 respondents from various fields of economics, planning, 

geography, statistics, mathematics and also experienced tourists 

suggested their ranking on physical and social aspects as 

prescribed. As per the opinion, weights (Wi) for physical and 

social has been considered as 0.4 and 0.6 respectively. It may 

vary from case to case. 

Result of Step 2: the attributes under social and physical aspects 

were selected from an elaborate list through opinion surveys. 

The social aspects include three attributes in the preference order 

of (1) Annual tourist influx, (2) Average duration of stay and 

(3) Frequency of fairs and festivals. Data for annual tourist 

influx is hardly recorded in most of the cases. However, several 

proxy data as ticket sale in different spots, sale in restaurants, 

passengers in rickshaws etc. have been considered to develop a 

range of data to be used in this study. In most of the spots, the 

visitors prefer for day-tours except a few those move on a circuit 

designed by them. Many tourist spots are associated with 

traditional fairs and festivals in the district which enhance the 

potential. Hence, depending upon the duration and frequency, the 

third attribute is marked.  

From the opinion survey of 112 respondents, the physical aspects 

have been distributed over 7 parameters. The preference order is 

(1) Physical Accessibility / Connectivity (2) Accommodation  (3) 

Vehicular Accessibility [0.178] (4) Food and Market (5) Tourist 

Information and Guide Service  (6) Car parking facility and (7) 

Local Souvenirs. Table 3 explains the value of weights for the 

selected attributes. 

 

Table 3: Weights of Attribute Level-2 

 

Attributes and Ranks Weights 

Social Attributes 

Rank 1 Annual Tourist Influx 0.5 [3/6]* 

Rank 2 Average Duration of Stay 0.33 [2/6] 

Rank 3 Frequency of fairs and 

festivals 

0.17 [1/6] 

*Cumulative rank value: 1+2+3 = 6 

Physical Attributes 

Rank 1 Physical Accessibility / 

Connectivity 

0.250 [7/28]* 

Rank 2 Accommodation 0.214 [6/28] 

Rank 3 Vehicular Accessibility 0.178 [5/28] 

Rank 4 Food and Market 0.142 [4/28] 

Rank 5 Tourist Information and 

Guide Service 

0.107 [3/28] 

Rank 6 Car parking facility 0.071 [2/28] 

Rank 7 Local Souvenirs 0.035 [1/28] 
*Cumulative rank value: 1+2+3+4+5+6+7 = 28 

 

Result of Step 3: 5-point and/or 3-point scaling of an individual 

attribute has been framed on the basis of suitable logical 

interpretations to quantify the qualitative aspects. As mentioned 

previously, 1 refers to worst situation and 5 as the best. 

Interpretations of comparative marking of 1-5 or 1-3 are based on 

availability of services. Table 4 exhibits a sample scaling of a 

single parameter. A color range from black to white has been 

Block / Zone Attractions 
Predominant 

Character 

1. Berhampore Krishnanath College, English 

Cemetery, Grant Hall 
Heritage 

(Colonial) 

2. Cossimbazar 

 

Cossimbazar Chhotorajbari, British 

and Dutch Cemetery 
Heritage 

(Colonial) 

3. Lalbagh 

 

Hazarduari Palace, Wasef Manzil or 
New Palace, Kathgola Garden 

House, Cemetery of Azim-un-nisa, 

Katra Mosque, Fauti or Phuti 
Masjid, Jahan Kosha Canon, Moti 

Jheel 

Heritage 
(Nawabi and 

Colonial) 

4. Khosbagh 

 

Tomb of Siraj-ud-dula, Alibardi 
khan and Suzauddin 

Heritage 
(Nawabi) 

5. Ajimgunj and 
Jiagunj 

 

Jiagunj Museum, Jain Temples, 
Charbangla Temple Complex, Rani 

Bhawani Temple, Jagat Seth Dham, 

Kiriteswari 

Heritage 
(Hindu and 

Jain) 

6. Panchthupi Panchupi Barkona Deul, Panchupi 
Siva and Durga Temple 

Heritage 
(Hindu) 

7. Karnasubarna Excavations, Rajbaridanga, Rakkhasi 

Dhipi  

Heritage 

(Hindu) 

8. Lalgola Lalgola Open Air Prison  Modern 

9. Jangipur Subhas Dweep, Kherur Mosque Mixed 

10. Farakka Barrage and Picnic Spot Natural 

11. Jitpur Forest  Natural 

12. Jalangi River Padma Natural 
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applied for 1-5 scales respectively. For ease of computation, the 

values from 0.2 – 1.0 has been provided. For three attributes 

namely Food & Market, Souvenir and Accommodation, 3-point 

scaling has been used where the minimum value has been 

considered as 0.2 and the highest being 0.6. The values are 

demonstrated in Table 5.    

 

 

Table 4: Interpretation of Scaling for a Sample Attribute 

 

Attribute 1 (0.2) 2 (0.4) 3 (0.6) 4 (0.8) 5 (1.0) 

Accessibility 

/ 

Connectivity 

Narrow 

Road, only 

pedestrian,  

no vehicle 

access 

possible, 

bad road 

condition 

Narrow 

Road, 

pedestrian 

and 

vehicle, 

bad 

condition 

Moderate 

road, vehicle 

allowed, bad 

road 

condition / 

Narrow road 

vehicle 

allowed, good 

condition 

Wide 

road, 

vehicle 

allowed 

and 

moderate 

road 

condition 

Wide 

road , 

vehicle 

allowed 

and good 

condition 

 

Result of Step 4: Aggregate Potential Value of each tourist spot 

in Murshidabad district has been calculated based on the formula 

Potential (V) = ∑Wi*[∑wjsj].The adjusted formula is elaborated 

in following stages: 

(a) Total Potential 

Value 

VT(∑Wi*[∑wjsj]) 

= 0.6*Potential Value in Social 

Aspects(Vs) + 0.4*Potential Value 

in Physical Aspects (Vp) 

(b) Potential Value in 

Social Aspects VS 

(∑wjsj) 

= 0.5*Grade in Tourist Influx (S1) + 

0.33*Grade in Average Duration 

of Stay (S2) + 0.17*Grade in 

Intensity of Fairs and Festivals 

(S3) 

(c) Potential Value in = 0.25*Grade in 

Physical Aspects 

VP (∑wjpj) 

Connectivity/Accessibility (P1) + 

0.214*Grade in Accommodation 

(P2) + 0.178*Grade in Vehicular 

Accessibility (P3) + 0.142*Grade 

in Food and Market (P4)+ 

0.107*Grade in Information and 

Guide Service (P5)+ 0.071*Grade 

in Car Parking Facility (P6) + 

0.035*Grade in Souvenirs (P7) 

Potential value for each tourist spot is furnished in Table 4. Each 

cell has been colored with specific code mentioned previously. 

As calculated, potential values of social (VS), physical (VP) and 

total (VT) range from 0 to 1. Table 5 explains the potentials.  

 

Table 5: Potential Values for the Tourist Spots of Murshidabad District 

 

Zones Spots S1 S2 S3 VS P1 P2 P3 P4 P5 P6 P7 VP VT 

Ajimgunj & 
Jiagunj 

 

Neminath Temle  0.4 0.2 0.4 0.334 0.4 0.2 0.4 0.4 0.8 0.6 0.8 0.4274 0.3713 

Charbangala temple  0.8 0.2 0.4 0.534 0.4 0.2 0.4 0.2 0.6 0.6 0.8 0.3774 0.4713 

Jiaganj Musum 0.8 0.2 0.4 0.534 0.6 0.2 0.6 0.2 1 0.6 0.8 0.5058 0.5227 

Kiritewsrari temple 0.6 0.2 0.4 0.434 0.4 0.2 0.2 0.2 0.6 0.6 0.8 0.3418 0.3971 

Ranivabani temple 0.8 0.2 0.4 0.534 0.4 0.2 0.4 0.2 0.6 0.6 0.8 0.3774 0.4713 

Gangewswer temple 0.6 0.2 0.4 0.434 0.2 0.2 0.2 0.2 0.6 0.6 0.8 0.2918 0.3771 

Berhampore 

 

English Cemetery 0.8 0.2 1 0.636 0.8 0.6 1 0.6 0.6 0.4 1 0.7198 0.6695 

Krishnath  College 0.4 0.2 1 0.436 1 0.4 1 0.2 0.4 0.4 1 0.6484 0.5209 

Cossimbazar 

British Cemetery 0.8 0.2 1 0.636 0.6 0.2 1 0.2 0.6 0.4 1 0.5270 0.5924 

Cossimbazar Chhotorajbari (Small 

Palace) 
1 0.4 1 0.802 0.6 0.2 1 0.2 1 0.4 1 0.5698 0.7091 

Dutch cemetery 0.8 0.2 1 0.636 0.6 0.2 1 0.2 0.6 0.4 1 0.5270 0.5924 

Farakka Farakka Barrage & NTPC 0.4 0.2 0.8 0.402 1 0.2 1 0.2 0.2 0.6 0.6 0.5844 0.4749 

Jalangi 
Jalangi Padma River Bank& 

Bangladesh Boarder 
0.2 0.4 0.4 0.300 1 0.4 0.8 0.4 0.2 0.6 0.2 0.6062 0.4224 

Jangipur 
Jangipur Suvas Dweep (Island) 0.6 0.6 0.8 0.634 0.6 0.6 0.6 0.4 0.6 0.6 0.6 0.5702 0.6084 

Kherur Mosque 0.6 0.2 0.8 0.502 0.6 0.2 0.6 0.2 0.8 0.6 0.6 0.4774 0.4921 

Jitpur Jitpur Forest 0.2 0.4 0.4 0.300 0.2 0.2 0.2 0.2 0.2 1 0.2 0.2564 0.2825 
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Zones Spots S1 S2 S3 VS P1 P2 P3 P4 P5 P6 P7 VP VT 

Karnasubarna Karnasubarna 0.6 0.2 0.6 0.468 0.6 0.2 0.6 0.2 0.4 0.6 0.4 0.4276 0.4518 

Khoshbagh 
Khosbagh cemetery 0.8 0.2 0.8 0.602 0.6 0.2 0.6 0.2 1 0.4 1 0.4986 0.5606 

Tomb of Sujauddin 0.8 0.2 0.8 0.602 0.6 0.2 0.6 0.2 0.6 0.4 1 0.4558 0.54352 

Lalbagh 

Ajimunnesa Tomb 0.8 0.2 0.8 0.602 0.6 0.2 0.6 0.2 0.6 0.4 1 0.4558 0.5435 

Hazarduari palace  1 0.4 0.8 0.768 0.6 0.6 1 0.4 1 0.2 1 0.6698 0.7287 

Jagat sett dham 0.4 0.2 0.4 0.334 0.4 0.2 0.2 0.2 0.6 0.6 0.8 0.3418 0.3371 

Jahankosa Kaman 1 0.2 0.8 0.702 0.4 0.2 0.8 0.2 0.8 0.2 1 0.4486 0.6006 

Katgola bagan 1 0.4 0.8 0.768 0.4 0.2 0.6 0.2 1 0.6 1 0.4628 0.6459 

Katra Mosque 1 0.4 0.8 0.768 0.6 0.4 0.8 0.2 1 0.2 1 0.5628 0.6859 

Motijhil (gupto ghor) & Sirajdulla 

Museum 
0.8 0.6 0.8 0.734 0.4 0.2 0.6 0.4 1 0.6 1 0.4914 0.6369 

Wasif manjil 1 0.2 0.8 0.702 0.6 0.6 1 0.4 1 0.2 1 0.6698 0.6891 

Lalgola Lalgola King‘s Palace, Open jail 0.4 0.2 0.8 0.402 0.4 0.2 0.6 0.2 0.4 0.6 0.6 0.3846 0.3950 

Panchthupi 

Barkona Duel 0.2 0.2 0.6 0.268 0.2 0.2 0.2 0.2 0.2 0.6 0.4 0.2350 0.2548 

Panchamukhi Siva Temple 0.4 0.2 0.4 0.334 0.4 0.4 0.4 0.2 0.6 0.6 0.8 0.4202 0.3684 

Panchthupi Durga temple 0.2 0.2 0.6 0.268 0.6 0.2 0.2 0.2 0.6 0.2 0.4 0.3494 0.3005 

Panchthupi Siva temple 0.2 0.2 0.6 0.268 0.6 0.2 0.2 0.2 0.6 0.2 0.4 0.3494 0.3005 

 

The potential value of social aspects ranges from 0.268 in 

Panchthupi upto 0.802 in Cossimbazar. Higher social values are 

obtained in different parts of Lalbagh and Khosbagh. Panchthupi, 

Jalangi, Lalgola and Farakka exhibit lower social value due to 

less number of tourist influx as well as less duration of stay for 

the people. Physical infrastructure has been found highest in 

Berhampore (0.719) and lowest in Barkona Deul of Panchthupi 

(0.235). The reliability of the methodology has been proved by 

the overall value of potential. The highest value is obtained by 

Hazarduari Palace (0.728) and this place is considered as the face 

of Murshidabad. Wasif Manzil and Katra Mosque are also 

famous destinations followed by Hazarduari and their potentials 

have been quantified as 0.689 and 0.685 respectively. Panchthupi 

holds precious exhibits; however, lack of infrastructure has 

pushed it backward. The values indicate that most of the spots 

located in Lalbagh, Khosbagh, Cossimbazar and Berhampore are 

in the higher side. Hence, least interventions are required for 

these spots. The precincts of Ajimgunj, Jiagunj, Jangipur, 

Farakka and Karnasubarna possess medium range values which 

indicate two strategies for intervention. Firstly, appropriate 

intensity of planning interventions is necessary and secondly, 

these spots may be connected with the higher valued zones for 

direct tourist inflation. Lowest values are obtained by Lalgola, 

Panchthupi and Jitpur. Development of tourism in these spots is 

tough, but possible, if new nature-based spots are identified in 

proximity of these areas and extensive augmentation of physical 

infrastructure and advertisements are done.      

Result of Step 5 and discussions: Potential values for a 

particular tourist spot indicates the level of attractiveness and this 

has been quantified previously. However, proposing detail 

strategies of development for each spot may be uneconomic and 

non-feasible. So, the intensity of development proposals may be 

optimized by grouping / clustering of spots. Provision of 

common infrastructure, not only optimize the economic 

involvements but also, help to keep purity of individual spots as 

much as possible. Hence, clustering has been designed based on 

proximity of the spots. Proximity is mostly dependent upon 

physical distance but also associates more parameters like circuit 

coverage, option for walking or using motorized vehicle, 

duration of stay per spot, probability of night stays, time 

windows for festivals, proximity of transport junctions, 

proximity of local settlement, type of trip, socio-economic and 

socio-cultural aspects of visitors.  

Based on proximity and existing tourism pattern, the 12 

identified zones have been clubbed into 6 clusters. These are (1) 

Berhampore-Cossimbazar (2) Lalbagh-Khosbagh (3) 

Ajimgunj-Jiagunj (4) Lalgola-Jangipur (5) Panchthupi-

Karnasubarna and (6) Jalangi-Jitpur. Cluster based potential 

values have been calculated from table 4. Table 6 and Figure 2 

explains the summary of the data. A brief discussion on the 

tourist clusters are furnished herewith.  

 

Table 6: Summary of Cluster Based Potential Data 

 

Sl. Clusters VS VP VT 

1 Behrampur-Cossimbazar 0.63 0.60 0.61 

2 Lalbagh-Khosbagh 0.66 0.51 0.57 

3 Ajimgunj-Jiagunj 0.47 0.39 0.42 

4 Lalgola-Jangipur 0.49 0.50 0.50 

5 
Panchthupi-

Karnasubarna 
0.32 0.36 0.34 

6 Jitpur-Jalangi 0.30 0.43 0.38 

 

1) Berhampore-Cossimbazar cluster obtained the highest 

score for overall potential. Strategic location of this 
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spots gets advantage of railway junctions, highways, 

and public amenities due to closeness of Berhampore 

Municipality. The spots are visited by the passers-by 

people and tourists. No such tourist infrastructure is 

provided here as the facilities are amalgamated with the 

municipal infrastructure. Hence, little interventions like 

organized ticketing system, conservation of tonga, day-

shelters with toilet facilities, light and sound systems in 

precincts, tagging of local souvenirs are necessary. 

 

 
 

2) Lalbagh-Khosbaghcluster is the face of Murshidabad 

and attracts lakhs of tourists annually. The cluster is 

located outside the municipality and within a less dense 

area along river Bhagirathi. Hence, a clean environment 

is an added advantage of this area which is also 

reflected in the social value as 0.66, highest of all. 

Overall potential of this cluster has been reduced due to 

narrow streets, absence of rest centres and toilets in 

appropriate intervals, bad quality of foods, absence of 

organized parking space and picnic spots though having 

scope, absence of facilities for high income groups, 

foreigners and researchers, absence of recreational 

facilities.  

3) Ajimgunj-Jiagunj is a fantastic tourist cluster 

comprising of ancient and medieval terracotta temples 

and museums. These two towns are located on the two 

sides of river Bhagirathi. Major travel node is not 

created; hence, people are to travel from Murshadabad 

or Berhampore town. As a result, the duration for day 

trip reduces with a half-hearted visit to the temples and 

museums. Moreover, the communication between two 

towns is made by hand drawn ferry service, which is 

risky and primitive. Lack of proper access, signages on 

roads, undeveloped river front, lack of guide, visual 

connections of exhibits, parking has pushed the cluster 

far backward, which should be intervened suitably.  

4) Lalgola-Jangipur is located at the north eastern part of 

the district. Jangipur is famous for Suvas Island which 

attracts significant number of people annually. 

However, the nearest railway station, Lalgola, may be 

improved significantly and a suitable stretch of Padma 

river bank may be recast. Development of paid picnic 

spots with food festivals is required. 

5) Panchthupi-Karnasubarna, the oldest exhibit in the 

district, is located mostly at the western part of the 

district. It severely lacks tourist infrastructure, 

especially for the foreigners and researchers. Though, 

the potential value seems to be least, however, this place 

may be developed by tagging any new tourist spots, 

especially of nature-based. 

6) Jitpur-Jalangi has never been developed as a tourist 

spot, though; it deserves high future potential and 

requires extensive development in physical 

infrastructure and advertisement.    

VI. CONCLUSION 

Assessment of tourism potential is a necessity for Indian tourism. 

It is not just to find out any quantitative value, rather, to assess 

the gap of the demand and to enhance the performance of 

tourism. The methodology is simple but the researchers should 

be cautious while selecting attributes, their levels and 

comparative weights. For proposal of new tourist spots, there 

will be no tourist data and hence, significant attributes like crime 

rate of the zone, compatibility with surrounding landuse, visual 

connectivity, physical and psychological risks etc. may be 

suitably incorporated. Instead of 5-point scaling, a 10-point 

scaling may work better. Workability of a blend of multiple 

decision tools may also be examined. However, there are many 

possibilities for fine tuning for similar studies to achieve the 

goals of sustainable development, economic upliftment and 

social benefits.         
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    Abstract- This paper presents Safety Analysis of Rupsiabagar 

Khasiyabara dam situated in Pithoragarh district of Uttarakhand 

in India, using CADAM. The purpose of this work is to see the 

impact of earthquakes on dam structure & if require modify it by 

seismic retrofitting to improve the resistance of dam to 

earthquake. The safety Analysis of concrete gravity dam owes 

continuous concern to dynamic seismic activities due to 

earthquake. These Earthquake results in change in seismic 

parameters due to tectonic movements.  CADAM software has 

been primarily designed for structural stability evaluation of 

concrete gravity dam using pseudo static method & pseudo 

dynamic method. 

          Rupsiabagar-Khasiabara dam is located on river 

Goriganga, which is originates from the Milam glacial regions of 

Himalayas and has tremendous scope for development of hydro-

power, which needs to be harnessed to meet the ever-growing 

demand for power.  

          With reference to the present value of Peak Ground 

Acceleration, seismic hazard analysis for Rupsiabagar-

Khasiabara dam has been performed .The section of dam is 

checked for present value of Peak Ground Acceleration for 

stability for various loading conditions and was found safe with 

the present study. 

 

 

    Index Terms- CADAM, Seismic hazard Analysis (SHA), 

PGA (Peak Ground Acceleration).     

 

I. INTRODUCTION 

arthquakes in many part of the world lead to the need of 

properly designed engineered structure to withstand the 

seismic hazard. Seismic hazard is the physical effect that that 

occurs as a result of earthquake, which is significant threat to 

human activities from the earthquake. Hence, it is required to 

design the structures having their careful consideration. The main 

objective behind the seismic hazard analysis is to design, 

construct & maintain structures to perform at earthquake 

exposure up to the expectations & in compliance with the codes. 

Determination of Seismic Hazard basically involves Model 

analysis to compute seismic response of dam, Assessment based 

on experimental observation & results evidences, Seismic 

response analysis. C. Allin Cornell in 1968 was first to formulate 

Computation for determining seismic hazard .In this area various 

studies has been performed depending upon their level. 

Earthquake resistant design of concrete gravity dams (Chopra, A 

.K., 1978).Seismic hazard analysis, getting an estimate of the 

strong motion Parameters at a site for the purpose of earthquake 

resistant design or seismic safety Assessment (Gupta, 2002). A 

deterministic seismic hazard analysis for the major cultural 

heritage Sites Of Tamil Nadu, India (Ganapathy.G.P, 2010). 

 

II. STUDY AREA 

           Dams are large hydraulic structure, used to manage or 

prevent water flow into specific land regions.  Dam failures and 

incidents involve unintended releases or surges of impounded 

water. They can destroy property and cause injury and death 

downstream. Rupsiabagar-Khasiabara Dam is concrete dam 

constructed across river Gorigang 30
o
9‘56‖ N, 80

o
15‘06‖E in 

Uttarakhand, India. . The dam has a height of 62m, a crest 

thickness of 9m and a maximum base width of 54.120m.  

 

Salient features 

 

Particulars Details 

Coordinates, Dam sites 

30
 o
 9‘56‖ N, 80

 o
 

15‘06‖E 

Coordinates, Power house 

30
 o
 5‘23.37‖N, 80

 o
 

16‘14.55‖E 

Nearest railway station Tanakpur\Kathgodam 

Nearest airstrip Lucknow 

Nearest village Paton 

Nearest town Munsiyari 

Hills/valleys Project 

area is located in the 

mountain ranges of 

western Himalayas 

Monuments Nil 

Archaeologically important places Nil 

National Parks Nil 

List of Industries Nil 

Siesmicity Seismic Zone-V 

 

III.   METHODOLOGY 

          CADAM performs Seismic analysis to determine Safety 

margins considered against sliding along the considered joint & 

all resultant of forces position acting on the joint. Analysis of 

present study involves:  Static Analysis & Seismic Analysis 

through CADAM software using the pseudo-static method or the 

E 
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pseudo-dynamic method. The gravity method for design requires 

several assumptions regarding the structural behaviour of the 

dam and the application of the loads that is the division of dam 

into lift joints of homogeneous properties along their length; 

mass concrete and lift joints are uniformly elastic, applied loads 

are transferred to the foundation by the action of cantilever of the 

dam without interactions with adjacent monoliths& there is no 

interaction between the joint,. 

           Joint are analyzed independently from the other, Normal 

stresses are linearly distributed along planes (horizontal), shear 

stresses follow a parabolic distribution along horizontal plane ( 

uncracked condition). 

 

SECTION GEOMETRY:  
        Dam‘s parameters has been re-generated or reproduce from 

the software are given in Fig.1, Table-A & B 

 

Table-A Salient Features 

 

Geometry 

L1= 54.120 m 

L2= 3.870 m 

L3= 9.000 m 

L4= 9.000 m 

 Elev. A= 0.000 m 

 Elev. B= 0.000 m 

 Elev. C= 0.000 m 

 Elev. D= 0.000 m 

 Elev. E= 38.700 m 

 Elev. F= 55.000 m 

 Elev. G= 62.000 m 

 Elev. H= 13.000 m 

 Elev. I = 13.000 m 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Dam Geometry 

 

 

Table-B    Reservoir Levels 

 

Water Volumetric Mass   Reservoirs 

r= 10 kg/m³         Upstream side 

        Normal operating level: 59 m 

Ice cover   Flood level: 60.5 m 

Load= 0 kN   Crest overtopping pressure 100 % 

Thickness= 0 m               

Elevation= 59 m   Drainage system 

        
Gallery position from heel of 

dam= 3 m 

Silts   Gallery elevation= 0 m 

Elevation= 13 m   Drain Efficiency= 0.6667   

g'= 7 kN/m³   Highest drained elevation= 0 m 

f= 20 deg     
                           
Modelisation: 

USBR 1987 
 Assumption= at rest   

 

 

 

IV. SEISMIC PARAMETERS 

           While evaluating Seismic parameters on large Dams 

International committee (ICOLD) recommendations are followed 

(ICOLD, 1989); thus Operating Basis Earthquake (OBE) and a 

Maximum Credible Earthquake (MCE) are taken in account.  

           Earthquake producing the greatest level of ground motion 

with a 50 percent probability of being exceeded in 100 years 

defines Operating Basis Earthquake (OBE) whereas largest 

possible earthquake that could occur along the recognized faults 

or within a particular seismic source motion is defined as 

Maximum Credible Earthquake (MCE). Maximum Credible 

Earthquake has a very low probability of occurrence. Ground 

motion associated with Krinitzsky (2005) explained through his 

studies that a Deterministic Seismic Hazard Analysis (DSHA) 

involves the study of geology and seismic history to identify & 

interrupt earthquake sources .As earthquake can happen today or 

tomorrow. 

          Seismic study of a dam site is done for following reasons: 
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(1)Defining whether structure seismic loading must be 

incorporated to design or not. (2)Usual basis for initial 

assessment is the map of seismic activity. 

          The seismic parameters are reproduce or regenerated from 

the CADAM software and given in Table C (1) & Table C (2). 

 

  

 

Table-C (1) Seismic Coefficients 

 

 

Table-C (2) Seismic Coefficients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. PSEUDO-STATIC ANALYSIS 

       Peak ground accelerations (horizontal & vertical) as well as 

the sustained accelerations specification.Hydrodynamic effects of 

the reservoir are represented byWestergaard added mass. Water 

compressibility effects, inclination of the upstream face, limiting 

the variation of hydrodynamic pressures are provided with 

options. Hydrodynamic pressures (silt) are approximated from 

Westergaard formulation for a liquid of higher mass density than 

water .Pseudo static analysis is timely conducted by concerned 

engineers related to field. It produces a scalar index of stability 

which shows the static stability analyses. 

 

VI. PSEUDO-DYNAMIC ANALYSIS 

       This analytical procedure was developed as an alternative to 

more general procedures, which required the use of a computer 

in order to evaluate the structural seismic response. It consists of 

a simplified analysis of the spectral response, which determines 

the structure‘s response in the fundamental vibration mode due to 

a horizontal ground motion .It is observed that the response of 

structures with short periods of vibration, such as concrete 

gravity dams, when subjected to seismic actions, was largely 

influenced by the fundamental vibration mode. It was also 

concluded that the vertical components of the ground 

acceleration exerted little influence on the structural response. 

Based on these conclusions this author suggested a simplified 

methodology for preliminary analysis of concrete gravity dams 

Pseudo-static (seismic coefficient) 

Horizontal Peak Ground Acceleration 

(HPGA)= 0.2000 g Earthquake return period= 2500 years 

Vertical Peak Ground Acceleration 

(VPGA)= 0.1000 g 

Earthquake accelerogram period 

(te)= 1 sec 

Horizontal Sustained Acceleration 

(HSA)= 0.1000 g 

Depth where pressures remain 

constant= Generalized   

Vertical Sustained Acceleration 

(VSA)= 0.5000 g 

Westergaard correction for Inclined 

surface= Corns et al. 

Pseudo-dynamic (Chopra's method) 

  

Earthquake return period=2500 

  

year 

  

  Dam only 

  Dam divisions for analysis= 201 divisions 

  

Dam damping on rigid foundation 

without reservoir= 0.05 of critical 

Horizontal Peak Ground 

Acceleration (HPGA)= 0.2000 g 

Concrete Young's modulus 

(dynamic)= 27400 MPa 

Vertical Peak Ground Acceleration 

(VPGA)= 0.1000 g       

Horizontal Peak Spectral 

Acceleration (HPSA)= 0.0920 g Reservoir only 

      Wave reflection coefficient= 0.5   

Horizontal Sustained Acceleration 

(HSA)= 0.1000 g 

Velocity of pressure waves in 

water= 1440 m/sec 

Vertical Sustained Acceleration 

(VSA)= 0.5000 g         

Vertical Sustained Spectral 

Acceleration (VSSA)= 0.0700 g Foundation only 

  
  

Foundation constant hysteretic 
damping= $0.10    

Modal combination: SRSS combination 

Foundation Young's modulus 

(dynamic)= 27400 MPa 

  
  

 

  

Dam-reservoir-foundation system 

Period of vibration= 0.178 sec 

Damping= 0.108 of critical 
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LOAD COMBINATIONS 

       Load combinations support the following combination 

Usual 

Flood 

Seismic 1 

Seismic 2 

 

Required Safety Factors 

        Each load combination has specified safety factors that 

ensure an adequate safety margin for structural stability. Though 

these values are not used in the computational algorithm of the 

program but are reported in the output results to compare safety 

factors with the corresponding allowable values. 

 

Allowable Stress Factors 

        Each load combination is defined by applying multiplication 

factors to the tensile and compressive strengths allowable 

stresses. Safety guidelines mention various factors to ensure an 

adequate safety margin to maintain structural stability. Allowable 

concrete stresses compared with the corresponding allowable 

values which are reported in output result. 

 

VII. CASE STUDY & THEIR RESULT 

       The outcome of stress & stability analysis for usual 

combination as obtained from CADAM has been presented 

through Table-1 & 2 respectively whereas Table-3 & 4 presents 

the result of stress & stability analysis for flood condition. 

Similarly for seismic-1 condition stress analysis has been shown 

through Table-5 & 6 & stability analysis has been presented in 

Table 8 & 9.Table-7 & 8 presents the results for seismic -1 for 

sustained acceleration. Table 9-12 presents the result of stress & 

stability analysis for seismic -2 conditions.  

       The result shows that in all the condition Safety factors for 

the overturning whether for peak or residual & sliding towards 

upstream or downstream are coming quite higher than the safe 

values as per codes, also stresses are coming within permissible 

limit. 

 

VIII. CONCLUSION 

       The results demonstrate that the response of concrete gravity 

dam is significantly affected by various static & dynamic loading 

parameters. The design check dam is performed for the present 

PGA value of 0.2g to assess whether any other modification of a 

Rupsiabagar-Khasiabara Dam is necessary from seismic safety 

point of view. It can be concluded from the present study that the 

dam section is safe for all possible load combinations. 
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Table-1 

 

U S U A L   C O M B I N A T I O N   ( S T R E S S   A N A L Y S I S ) 

Joint 
Stresses 

Normal stresses alowable stresses 

ID Upstream Upstream Downstream tension Compression 

  elevation       

 
  (ft) (ksf) (ksf) (ksf) (ksf) 

1 60.000 -48.000 -48.000 0.000 -9990.000 

2 55.000 -168.000 -168.000 0.000 -9990.000 

3 50.000 -368.138 -73.744 0.000 -9990.000 

4 45.000 -516.099 -38.083 0.000 -9990.000 

5 40.000 -648.000 -21.333 0.000 -9990.000 

6 35.000 -741.215 -34.199 0.000 -9990.000 

7 30.000 -828.421 -54.027 0.000 -9990.000 

8 25.000 -920.178 -72.656 0.000 -9990.000 

9 20.000 -1015.009 -90.413 0.000 -9990.000 

10 15.000 -1112.010 -107.522 0.000 -9990.000 

11 10.000 -1210.601 -124.140 0.000 -9990.000 

12 5.000 -1310.390 -140.375 0.000 -9990.000 

13 Base -1411.104 -156.310 0.000 -9990.000 

 

 

 

Table-2 

 

U S U A L   C O M B I N A T I O N   ( S T A B I L I T Y   A N A L Y S I S ) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 > 100 > 100 > 100 > 100 > 100 -432.0 0.0 0.0 50.000     

2 55.000 > 100 > 100 > 100 > 100 > 100 -1512.0 0.0 0.0 50.000     

3 50.000 > 100 > 100 > 100 > 100 > 100 -2817.0 0.0 -3988.1 38.896     

4 45.000 > 100 > 100 > 100 > 100 > 100 -4572.0 0.0 -10845.0 35.624     

5 40.000 > 100 > 100 > 100 > 100 > 100 -6777.0 0.0 -21414.4 34.396     

6 35.000 > 100 > 100 > 100 > 100 > 100 -9448.4 0.0 -34991.2 34.803 609.3 0.000 

7 30.000 > 100 > 100 > 100 > 100 > 100 

-

12627.8 0.0 -52859.1 35.374 1431.0 0.000 

8 25.000 > 100 > 100 > 100 > 100 > 100 

-

16317.2 0.0 -76307.9 35.773 2465.3 0.000 

9 20.000 > 100 > 100 > 100 > 100 > 100 

-

20516.6 0.0 

-

106166.3 36.060 3712.0 0.000 

10 15.000 > 100 > 100 > 100 > 100 > 100 

-

25226.0 0.0 

-

143263.2 36.272 5171.3 0.000 

11 10.000 > 100 > 100 > 100 > 100 > 100 

-

30445.4 0.0 

-

188427.2 36.434 6843.0 0.000 

12 5.000 > 100 > 100 > 100 > 100 > 100 

-

36174.8 0.0 

-

242487.1 36.559 8727.3 0.000 

13 Base > 100 > 100 > 100 > 100 > 100 

-

42414.2 0.0 

-

306271.6 36.657 7793.3 0.000 
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  Required: 3.000 1.500 1.200 1.200 1.200             

 

 

 

Table-3 

 

F L O O D   C O M B I N A T I O N   ( S T R E S S   A N A L Y S I S ) 

Joint 
Stresses 

Normal stresses alowable stresses Shear 

ID Upstream Upstream Downstream tension Compression Upstream Maximum Maximum at Downstream 

  elevation             l-axis   

  (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (% of joint) (ksf) 

1 60.000 -48.000 -48.000 0.000 -15000.000         

2 55.000 -168.000 -168.000 0.000 -15000.000         

3 50.000 -368.138 -73.744 0.000 -15000.000         

4 45.000 -516.099 -38.083 0.000 -15000.000         

5 40.000 -632.918 -21.416 0.000 -15000.000 0.000 -4.620 32.095 16.062 

6 35.000 -674.387 -37.440 0.000 -15000.000 67.439 -12.528 58.391 28.080 

7 30.000 -703.389 46.594 0.000 -15000.000 70.339 70.339 0.000 -34.946 

8 25.000 -729.306 -106.572 0.000 -15000.000 72.931 23.846 48.334 79.929 

9 20.000 -751.677 -150.986 0.000 -15000.000 75.168 44.404 40.067 113.240 

10 15.000 -770.793 -200.525 0.000 -15000.000 77.079 62.684 28.832 150.393 

11 10.000 -787.106 -254.213 0.000 -15000.000 78.711 75.649 14.027 190.659 

12 5.000 -801.058 -311.265 0.000 -15000.000 80.106 233.448 100.000 233.448 

13 Base -949.980 -371.062 0.000 -15000.000 94.998 278.297 100.000 278.297 

 

 

Table-4 

 

F L O O D   C O M B I N A T I O N   ( S T A B I L I T Y   A N A L Y S I S ) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 > 100 > 100 > 100 > 100 > 100 -432.0 0.0 0.0 50.000     

2 55.000 > 100 > 100 > 100 > 100 > 100 -1512.0 0.0 0.0 50.000     

3 50.000 > 100 > 100 > 100 > 100 > 100 -2817.0 0.0 -3988.1 38.896     

4 45.000 > 100 > 100 > 100 > 100 > 100 -4572.0 0.0 -10845.0 35.624     

5 40.000 > 100 > 100 46.050 43.791 44.622 -6625.1 11.3 -20896.2 34.424 151.9 0.000 

6 35.000 58.638 41.058 12.527 11.297 11.951 -8673.6 211.3 -31523.4 35.087 792.0 0.000 

7 30.000 20.299 14.214 2.769 4.741 3.856 -9398.7 661.3 -51192.9 30.969 3291.3 0.000 

8 25.000 14.413 10.092 6.712 5.212 6.066 -13737.7 1361.3 -56068.7 37.583 2711.8 0.000 

9 20.000 10.352 7.249 5.901 4.295 5.198 -16753.4 2311.3 -68974.1 38.909 3990.4 0.000 

10 15.000 8.172 5.722 5.422 3.727 4.665 -20091.7 3511.3 -81333.5 40.215 5481.5 0.000 

11 10.000 6.837 4.788 5.113 3.344 4.306 -23752.5 4961.3 -92420.8 41.471 7185.2 0.000 

12 5.000 5.946 4.164 4.900 3.067 4.047 -27735.8 6661.3 -101510.3 42.661 9101.3 0.000 

13 Base 5.929 4.151 7.086 3.838 5.751 -35747.4 8611.3 -141302.8 42.696 7524.0 0.000 

  Required: 2.000 1.300 1.100 1.100 1.100             
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Table-5 

 

SEISMIC #1 COMBINATION - PEAK ACCELERATIONS (STRESS ANALYSIS) 

Joint 
Stresses 

Normal stresses alowable stresses Shear 

ID Upstream Upstream Downstream tension Compression Upstream Maximum Maximum at Downstream 

  elevation             l-axis   

  (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (% of joint) (ksf) 

1 60.000 -59.200 -46.400 0.000 -27270.000 0.000 -14.400 50.000 0.000 

2 55.000 -263.200 -106.400 0.000 -27270.000 0.000 -50.400 50.000 0.000 

3 50.000 -525.477 0.000 0.000 -27270.000 0.000 -71.656 46.250 0.000 

4 45.000 -742.194 0.000 0.000 -27270.000 0.000 -101.208 41.067 0.000 

5 40.000 -939.274 -0.001 0.000 -27270.000 0.000 -128.083 39.193 0.001 

6 35.000 -1020.883 0.000 0.000 -27270.000 102.088 -171.014 43.988 0.000 

7 30.000 -1044.704 169.115 0.000 -27270.000 104.470 -143.442 79.440 -126.836 

8 25.000 -1148.618 0.000 0.000 -27270.000 114.862 -167.276 46.798 0.000 

9 20.000 -1209.701 -0.001 0.000 -27270.000 120.970 -156.879 48.628 0.001 

10 15.000 -1268.642 0.000 0.000 -27270.000 126.864 -143.663 50.668 0.000 

11 10.000 -1324.087 -0.001 0.000 -27270.000 132.409 -124.219 53.138 0.001 

12 5.000 -1375.347 -0.001 0.000 -27270.000 137.535 -101.777 56.146 0.001 

13 Base -1557.978 -0.001 0.000 -27270.000 155.798 -85.446 59.230 0.000 

 

 

Table-6 

 

SEISMIC #1 COMBINATION - PEAK ACCELERATIONS (STABILITY ANALYSIS) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 7.855 5.500 24.750 > 100 > 100 -475.2 -86.4 -86.4 47.980     

2 55.000 7.855 5.500 7.071 > 100 > 100 -1663.2 -302.4 -1058.4 42.929     

3 50.000 7.855 5.500 4.824 > 100 > 100 -3098.7 -563.4 -6090.9 30.834     

4 45.000 7.855 5.500 4.320 > 100 > 100 -5029.2 -914.4 -11359.5 27.378     

5 40.000 7.855 5.500 4.161 > 100 > 100 -7454.7 -1355.4 -19721.8 26.129     

6 35.000 7.673 5.372 3.449 18.427 17.089 -9802.0 -1824.5 -31371.2 26.266 609.3 0.000 

7 30.000 8.156 5.711 3.102 10.049 9.756 -12529.7 -2193.9 -82853.7 26.895 1431.0 0.000 

8 25.000 9.125 6.389 2.896 7.238 7.343 -15636.6 -2447.3 -70955.5 27.611 2465.3 0.000 

9 20.000 10.591 7.416 2.766 5.832 6.151 -19122.0 -2578.6 

-

100755.4 28.389 3712.0 0.000 

10 15.000 12.703 8.895 2.681 4.992 5.445 -22985.8 -2584.2 

-

138821.7 29.197 5171.3 0.000 

11 10.000 16.651 11.659 2.626 4.432 4.977 -27214.7 -2334.2 

-

186452.8 30.036 6843.0 0.000 

12 5.000 24.490 17.148 2.596 4.031 4.645 -31811.6 -1855.1 

-

245265.1 30.920 8727.3 0.000 

13 Base 45.581 31.916 2.909 4.906 6.111 -39831.6 -1248.0 

-

339447.8 31.493 7793.3 0.000 

  Required: 1.300 1.000 1.100 1.100 1.100             

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               444 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

Table-7 

 

SEISMIC #1 COMBINATION - SUSTAINED ACCELERATIONS (STRESS ANALYSIS) 

Joint 
Stresses 

Normal stresses alowable stresses Shear 

ID Upstream Upstream Downstream tension Compression Upstream Maximum Maximum at Downstream 

  elevation             l-axis   

  (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (% of joint) (ksf) 

1 60.000 -75.200 -68.800 0.000 -27270.000 0.000 -7.200 50.000 0.000 

2 55.000 -291.200 -212.800 0.000 -27270.000 0.000 -25.200 50.000 0.000 

3 50.000 -610.992 -51.831 0.000 -27270.000 0.000 -44.376 42.200 38.873 

4 45.000 -849.958 -0.001 0.000 -27270.000 0.000 -42.498 48.901 0.001 

5 40.000 -1067.021 -0.001 0.000 -27270.000 0.000 -53.351 47.047 0.000 

6 35.000 -1169.524 0.000 0.000 -27270.000 116.952 -89.357 57.480 0.000 

7 30.000 -1258.030 28.911 0.000 -27270.000 125.803 -79.717 65.300 -21.684 

8 25.000 -1350.330 0.000 0.000 -27270.000 135.033 -69.579 63.147 0.000 

9 20.000 -1441.605 -33.285 0.000 -27270.000 144.161 -56.126 61.114 24.964 

10 15.000 -1531.186 -71.547 0.000 -27270.000 153.119 -40.687 58.903 53.660 

11 10.000 -1618.547 -113.950 0.000 -27270.000 161.855 -23.017 56.625 85.463 

12 5.000 -1703.477 -160.243 0.000 -27270.000 170.348 -4.228 54.225 120.182 

13 Base -1917.738 -191.230 0.000 -27270.000 191.774 13.377 53.943 143.423 

 

 

 

Table-8 

 

SEISMIC #1 COMBINATION - SUSTAINED ACCELERATIONS (STABILITY ANALYSIS) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 21.422 15.000 67.500 > 100 > 100 -648.0 -43.2 -43.2 49.259     

2 55.000 21.422 15.000 19.286 > 100 > 100 -2268.0 -151.2 -529.2 47.407     

3 50.000 21.422 15.000 13.157 > 100 > 100 -4225.5 -281.7 -7574.9 35.940     

4 45.000 21.422 15.000 11.783 > 100 > 100 -6858.0 -457.2 -18444.9 32.601     

5 40.000 21.422 15.000 11.347 > 100 > 100 -10165.5 -677.7 -32282.2 31.365     

6 35.000 23.159 16.216 7.891 23.346 23.293 -13582.2 -837.6 -52578.9 31.770 609.3 0.000 

7 30.000 31.047 21.740 6.533 12.720 13.291 -17588.7 -809.1 -87844.9 32.549 1431.0 0.000 

8 25.000 53.705 37.605 5.812 9.152 9.999 -22186.0 -590.0 

-

121505.6 33.323 2465.3 0.000 

9 20.000 > 100 > 100 5.377 7.367 8.374 -27374.0 -178.7 

-

161709.7 34.086 3712.0 0.000 

10 15.000 > 100 77.880 5.093 6.300 7.411 -33152.5 425.7 

-

208178.2 34.821 5171.3 0.000 

11 10.000 44.885 31.429 4.899 5.592 6.775 -39518.3 1257.4 

-

260945.3 35.526 6843.0 0.000 

12 5.000 28.738 20.123 4.763 5.089 6.325 -46471.9 2309.4 

-

319837.5 36.199 8727.3 0.000 
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13 Base 23.020 16.119 5.513 6.199 8.323 -57068.7 3540.5 

-

421408.2 36.356 7793.3 0.000 

  Required: 1.300 1.000 1.100 1.100 1.100             

 

 

 

 

Table-9 

 

SEISMIC #2 COMBINATION - PEAK ACCELERATIONS (STRESS ANALYSIS) 

Joint 
Stresses 

Normal stresses alowable stresses Shear 

ID Upstream Upstream Downstream tension Compression Upstream Maximum Maximum at Downstream 

  elevation             l-axis   

  (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (% of joint) (ksf) 

1 60.000 -59.200 -46.400 0.000 -27270.000 0.000 -14.400 50.000 0.000 

2 55.000 -263.200 -106.400 0.000 -27270.000 0.000 -50.400 50.000 0.000 

3 50.000 -525.477 0.000 0.000 -27270.000 0.000 -71.656 46.250 0.000 

4 45.000 -742.194 0.000 0.000 -27270.000 0.000 -101.208 41.067 0.000 

5 40.000 -939.274 -0.001 0.000 -27270.000 0.000 -128.083 39.193 0.001 

6 35.000 -1020.883 0.000 0.000 -27270.000 102.088 -171.014 43.988 0.000 

7 30.000 -1044.704 169.115 0.000 -27270.000 104.470 -143.442 79.440 -126.836 

8 25.000 -1148.618 0.000 0.000 -27270.000 114.862 -167.276 46.798 0.000 

9 20.000 -1209.701 -0.001 0.000 -27270.000 120.970 -156.879 48.628 0.001 

10 15.000 -1268.642 0.000 0.000 -27270.000 126.864 -143.663 50.668 0.000 

11 10.000 -1324.087 -0.001 0.000 -27270.000 132.409 -124.219 53.138 0.001 

12 5.000 -1375.347 -0.001 0.000 -27270.000 137.535 -101.777 56.146 0.001 

13 Base -1557.978 -0.001 0.000 -27270.000 155.798 -85.446 59.230 0.000 

 

 

Tabel-10 

 

SEISMIC #2 COMBINATION - PEAK ACCELERATIONS (STABILITY ANALYSIS) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 7.855 5.500 24.750 > 100 > 100 -475.2 -86.4 -86.4 47.980     

2 55.000 7.855 5.500 7.071 > 100 > 100 -1663.2 -302.4 -1058.4 42.929     

3 50.000 7.855 5.500 4.824 > 100 > 100 -3098.7 -563.4 -6090.9 30.834     

4 45.000 7.855 5.500 4.320 > 100 > 100 -5029.2 -914.4 -11359.5 27.378     

5 40.000 7.855 5.500 4.161 > 100 > 100 -7454.7 -1355.4 -19721.8 26.129     

6 35.000 7.673 5.372 3.449 18.427 17.089 -9802.0 -1824.5 -31371.2 26.266 609.3 0.000 

7 30.000 8.156 5.711 3.102 10.049 9.756 -12529.7 -2193.9 -82853.7 26.895 1431.0 0.000 

8 25.000 9.125 6.389 2.896 7.238 7.343 -15636.6 -2447.3 -70955.5 27.611 2465.3 0.000 

9 20.000 10.591 7.416 2.766 5.832 6.151 -19122.0 -2578.6 -100755.4 28.389 3712.0 0.000 

10 15.000 12.703 8.895 2.681 4.992 5.445 -22985.8 -2584.2 -138821.7 29.197 5171.3 0.000 

11 10.000 16.651 11.659 2.626 4.432 4.977 -27214.7 -2334.2 -186452.8 30.036 6843.0 0.000 

12 5.000 24.490 17.148 2.596 4.031 4.645 -31811.6 -1855.1 -245265.1 30.920 8727.3 0.000 
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13 Base 45.581 31.916 2.909 4.906 6.111 -39831.6 -1248.0 -339447.8 31.493 7793.3 0.000 

  Required: 1.300 1.000 1.100 1.100 1.100             

 

 

 

 

 

Table-11 

 

SEISMIC #2 COMBINATION - SUSTAINED ACCELERATIONS (STRESS ANALYSIS) 

Joint 
Stresses 

Normal stresses alowable stresses Shear 

ID Upstream Upstream Downstream tension Compression Upstream Maximum Maximum at Downstream 

  elevation             l-axis   

  (ft) (ksf) (ksf) (ksf) (ksf) (ksf) (ksf) (% of joint) (ksf) 

1 60.000 -75.200 -68.800 0.000 -27270.000 0.000 -7.200 50.000 0.000 

2 55.000 -291.200 -212.800 0.000 -27270.000 0.000 -25.200 50.000 0.000 

3 50.000 -610.992 -51.831 0.000 -27270.000 0.000 -44.376 42.200 38.873 

4 45.000 -849.958 -0.001 0.000 -27270.000 0.000 -42.498 48.901 0.001 

5 40.000 -1067.021 -0.001 0.000 -27270.000 0.000 -53.351 47.047 0.000 

6 35.000 -1169.524 0.000 0.000 -27270.000 116.952 -89.357 57.480 0.000 

7 30.000 -1258.030 28.911 0.000 -27270.000 125.803 -79.717 65.300 -21.684 

8 25.000 -1350.330 0.000 0.000 -27270.000 135.033 -69.579 63.147 0.000 

9 20.000 -1441.605 -33.285 0.000 -27270.000 144.161 -56.126 61.114 24.964 

10 15.000 -1531.186 -71.547 0.000 -27270.000 153.119 -40.687 58.903 53.660 

11 10.000 -1618.547 -113.950 0.000 -27270.000 161.855 -23.017 56.625 85.463 

12 5.000 -1703.477 -160.243 0.000 -27270.000 170.348 -4.228 54.225 120.182 

13 Base -1917.738 -191.230 0.000 -27270.000 191.774 13.377 53.943 143.423 

 

 

 

Table-12 

 

SEISMIC #2 COMBINATION - SUSTAINED ACCELERATIONS (STABILITY ANALYSIS) 

Joint 
Safety factors Resultants Uplift Rock 

Sliding Overturning Uplifting Normal Shear Moment Position Final Passive 

ID Upstream     Toward Toward           Force wedge 

  elevation Peak Residual U/S D/S             resistance 

  (ft)           (kip) (kip) (kip·ft) 

(% of 

joint) (kip) (kip) 

1 60.000 21.422 15.000 67.500 > 100 > 100 -648.0 -43.2 -43.2 49.259     

2 55.000 21.422 15.000 19.286 > 100 > 100 -2268.0 -151.2 -529.2 47.407     

3 50.000 21.422 15.000 13.157 > 100 > 100 -4225.5 -281.7 -7574.9 35.940     

4 45.000 21.422 15.000 11.783 > 100 > 100 -6858.0 -457.2 -18444.9 32.601     

5 40.000 21.422 15.000 11.347 > 100 > 100 -10165.5 -677.7 -32282.2 31.365     

6 35.000 23.159 16.216 7.891 23.346 23.293 -13582.2 -837.6 -52578.9 31.770 609.3 0.000 

7 30.000 31.047 21.740 6.533 12.720 13.291 -17588.7 -809.1 -87844.9 32.549 1431.0 0.000 

8 25.000 53.705 37.605 5.812 9.152 9.999 -22186.0 -590.0 -121505.6 33.323 2465.3 0.000 

9 20.000 > 100 > 100 5.377 7.367 8.374 -27374.0 -178.7 -161709.7 34.086 3712.0 0.000 

10 15.000 > 100 77.880 5.093 6.300 7.411 -33152.5 425.7 -208178.2 34.821 5171.3 0.000 
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11 10.000 44.885 31.429 4.899 5.592 6.775 -39518.3 1257.4 -260945.3 35.526 6843.0 0.000 

12 5.000 28.738 20.123 4.763 5.089 6.325 -46471.9 2309.4 -319837.5 36.199 8727.3 0.000 

13 Base 23.020 16.119 5.513 6.199 8.323 -57068.7 3540.5 -421408.2 36.356 7793.3 0.000 

  Required: 1.300 1.000 1.100 1.100 1.100             
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Effects of L-Carnitine (Neutraceutical) In Weight 

Management among Overweight and Obese Adults of 

Age between 20 – 45yrs – A Comparative Study in 

Chennai and Tirupathi 

Kalpana and Aruna 

 
Department of Home science, Sri Padmavathi Mahila Vishwa Vidhyalayam, Tirupati 

 
    Abstract- Obesity is a global epidemic disease and is 

recognized as a major public health problem in India. 

Urbanization, Improved economical status, modernization and 

sedentary life style are some of the factors thought to underlie the 

epidemic. There is immediate need to treat the issue as Obesity is 

the major causative factor for many non-communicable diseases. 

The important strategies for weight management would be diet 

and Physical activity.  But recently many other treatments 

evolved like behavior modification, weight loss nutritional 

supplements, non clinical weight management programs, 

medically managed weight-loss and surgical treatment. L-

Carnitine, a vitamin like substance naturally synthesized in our 

body has gained much importance as weight loss nutritional 

supplement  in treating Obesity as L-carnitine plays an important 

role in our body to transport fatty acids for its oxidation. As any 

other vitamin L-Carnitine is also naturally present in foods and 

the most in animal foods. Hence the study was undertaken to 

compare the rate of weight loss among overweight and obese 

individuals after supplementation of L-Carnitine (1000mg/day) 

for 30 days. 

 

 

    Index Terms- Obesity, Weight management, Overweight, L-

Carnitine, Weightloss. 

 

I. INTRODUCTION 

-Carnitine, (gamma-trimethylamino-hydroxybutyric aid), is a 

small-polar molecule and a quaternary amine. L-Carnitine is 

naturally occurring in all mammalian species and is found in 

almost all cells. The human pool of L-Carnitine is around 20g 

with 98% of this within the cardiac and skeletal muscle pool, 

1.4% in the liver and kidney, and 0.6% in extracellular fluid. In 

1905 L-Carnitine was isolated for the first time from muscle 

tissue; its structure was established in 1927. L-Carnitine was 

shown to be an essential nutrient for a meal worm (Tenebrio 

molitor) and was therefore called vitamin BT.  

         L-Carnitine is supplied to the body through both 

endogenous synthesis and food intake. The human body 

synthesizes about 20mg of L-Carnitine every day. The major 

sites of L-Carnitine biosynthesis are the liver and kidneys. This 

process requires two essential amino acids, protein bound lysine 

and methionine, plus vitamin C, iron, Vitamin B6 and niacin and 

involves a series of enzymatically catalyzed reactions. The need 

for all these essential nutrients implies that malnutrition has a 

highly negative impact on L-Carnitine biosynthesis. 

 

II. SOURCES 

         For the most part, however the daily L-Carnitine 

requirement is met by food intake. Products of animal origin 

contain reasonable amounts of this nutrient, whereas foods of 

plant origin contain only very little, if any L-Carnitine. 

 

TABLE 1: L-Carnitine content in selected foods (mg/100g) 

 

Foods of Animal 

Origin  

(uncooked) 

L- Carnitine  

(mg/100g) 

Foods of Plant 

Origin 

(uncooked) 

L-Carnitine  

(mg/100g) 

Lamb 190 Mushroom 2.6 

Beef 143 Carrot 0.4 

Pork 25 Bread 0.4 

Poultry 13 Rice 0.3 

Fish 3 to 10 Banana 0.1 

Egg 0.8 Tomato 0.1 

Source: CARNITINE MIRACLE 

 

          IMPORTANT FUNCTION OF L-CARNIITNE: 

Whenever our body requires energy the fatty acids are released 

from VLDL and chylomicrons which are transferred to the cell 

with the help of L-Carnitine. The fatty acids  after reaching the 

cell requires a medium to enter mitochondria were b-oxidation 

takes place. L-Carnitine acts as a medium for to pass the 

mitochondrial membranes. Hence when a person is Obese or 

overweight and want lose weight L-Carnitine will be helpful. 

That is when an obese person undergoes a physical activity he 

body demand enegy, L-Carnitine will help to immediately 

transfer fattyacids to muscle for production of energy. 

          L-Carniitne though synthesized in the body the studies 

show that with age the rate of synthesis declines but still there are 

no much research studies to prove this. Hence if body is not able 

to synthesize sufficient amount of L-Carnitine the person will not 

be able to produce energy from fatty acids, This could cause 

deficiency of L-Carnitine in humans. Even vegetarians are more 

prone to get L-Carnitine deficiency as the richest source being 

non-vegetarian foods. Hence taking L-carnitine dietary 

L  
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supplements will aid a weight loss program along with Balanced 

diet and physical activity. Many studies show that 6g/day of L-

Carnitine intake is safe. But this requirement if for elite athletes 

whose requirements are higher. A obese sedentary person who is 

doing regular physical activity can take up to 2g/day. The richest 

sources being non-vegetarian foods The L-Carnitine can be 

isolated from vegetarian sources and can be taken as a 

supplement. Hence the study was taken to hypothesize the effects 

of L-Carnitine on weight management. 

          According to 2010 WHO study on Prevalence of 

Overweight and Obesity (BMI ≥ 25 KG/m2) among females Age 

15+ is 18% in India and among males who are of age 15+ is 20.1 

%.  According to Obesity Foundation India (2011) study report, 

In Indian scenario, even with the growing awareness about health 

and fitness, more than 3 percent (3 Crores) of the Indian 

population are obese and more than 25% of Indians are 

overweight. It has reached epidemic proportions in India in the 

21st century, with morbid obesity affecting 5% of the country's 

population. Hence the study was conducted with an objective to 

study the Obesity management with the help of dietary 

supplement L-Carnitine.  

 

III. MATERIALS & METHODS 

          The rate of weight loss among Overweight and Obese 

adults after supplementation by L-Carnitine was assessed by 

cross-sectional, correlation and experimental study methods. The 

study was conducted among subjects who are of age group 18-45 

years. The ethical approval was obtained from ethics committee 

and informed consent was obtained from all subjects. Totally 600 

subjects were invited for the study from two different states by 

stratified sampling methods.  The total number of study subjects  

were divided into 4 parts of which 3 parts (450 subjects) of the 

study subjects were from Chennai, a metropolitan city of Tamil 

Nadu and one part (150 subjects)  of the subjects were chosen 

from Tirupathi, a small town in chitoor District of Andhra 

Pradesh. 

        Tools And Techniques: In each of the two cities the subjects 

were divided in to two groups, one Experimental group and the 

other placebo group. In Chennai, of the 450 subjects 225 were 

classified as Experimental and 225 as placebo group. In the city 

of Chennai the prevalence of Obesity is high according to a study 

by Mishra people do regular physical activity by going to gyms, 

hence subjects were randomly chosen who regularly visit gyms 

for their daily workouts. In Tirupathi of 150 subjects 75 were 

classified as placebo and 75 subjects as placebo group.  Both the 

groups were assessed for Nutritional Status by a Questionnaire 

and Anthropometric tools. After assessment both the groups were 

put on a weight loss program for 30 days. After 30 days again the 

Anthropometric data was collected for the subjects. For 30 days 

the Weight loss program for experimental groups included Diet, 

Physical activity and Dietary supplementation of L-Carnitine (1g 

per day) whereas for placebo groups the weight loss program 

includes Diet and physical activity but no supplementation. The 

data was then statistically analyzed 
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Table: 1The Distribution of study samples in the city of Chennai and Tirupathi town and Assessment process. 

 

  METHODOLOGY 

 

 

IV. RESULTS & DISCUSSIONS 

          PREVALENCE OF OBESITY AND OVERWEIGHT: 

The statistical analysis was done and the values were interpreted. 

First the prevalence rate was studied. The analysis from the 

above table showed that the prevalence of Obese and Overweight 

subjects among placebo group in Chennai was 38.2% and 61.8% 

and in Tirupathi was 30.7% and 69.3%. The prevalence of Obese 

and Overweight among experimental group in Chennai was 

37.6% amd 62.4% whereas in Tirupathi was 38.7% and 61.3%. 

 

 

TABLE: 3. DISTRIBUTION OF OBESE AND OVERWEIGHT SUBJECTS WITH RESPECT TO PLACEBO AND 

EXPERIMENTAL GROUP. 

Crosstab

84 88 172

38.2% 37.6% 37.9%

136 146 282

61.8% 62.4% 62.1%

220 234 454

100.0% 100.0% 100.0%

23 29 52

30.7% 38.7% 34.7%

52 46 98

69.3% 61.3% 65.3%

75 75 150

100.0% 100.0% 100.0%

Count

column %

Count

column %

Count

column %

Count

column %

Count

column %

Count

column %

1  Obese

2  OW

OBESE.
OW

Total

1  Obese

2  OW

OBESE.
OW

Total

Centre

1  Chennai

2  Tirupathi

0  without 1  with

Carnitine

Total
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COMPARISON OF WEIGHT AND BFP WITH RESPECT TO PLACEBO AND EXPERIMENTAL GROUP: 

 

FIGURE 1: DISTRIBUTION OF WEIGHT AND BFP BEFORE AND AFTER L-CARNITINE SUPPLEMENTATION 

 

 

          The above figure explains the weight loss and loss of body 

fat percentage in the subjects among placebo and experimental 

groups. The statistical analysis showed that the mean difference 

of weight loss was significantly high among experimental group 

of Chennai who had taken supplement L-Carnitine than 

experimental group in Tirupathi. The results showed that L-

Carnititne dietary supplement had increased weight loss by 

increasing fatty acid oxidation.  The Body fat percentage did not 

change much before and after supplementation among 

experimental group and placebo groups in each of the two cities 

independently. But comparatively the loss of fat (BFP) was more 

among the experimental group in Chennai than the experimental 

group of Tirupathi. The reasons could be the physical activity 

level, as in Chennai most of the subjects go to gyms regularly 

than in Tirupathi who only walk for 30 – 45 minutes. The rate of 

weight loss could be more when the VO2 max (Heart rate) is 

above normal that happens when a person runs on a tread mill 

than a person who walks. 

 

V. CONCLUSIONS 

          From the statistical analysis it can be concluded that L-

Carnitine, a dietary supplement when taken by overweight and 

obese subjects will reduce more weight. But this will work only 

when the person does any physical activity. The obese and 

overweight subjects who are doing regular physical activity 

require extra L-Carnitine for the transport of fatty acids which 

are used for energy production. But large scale studied may be 

required to prove this. But the experimental group especially 

those above age 30 lost more weight when given L-Carnitine 

supplement than among the control group. The reason could be 

that after age of 30 the endogenous synthesis of L-Carnitine 

declines, but again this requires extensive research study. As L-

carnitine is mostly available in animal products, vegetarians  

need to get supplemented or they should regularly take amino 

acids lysine and methionine that  poroduce L-Carnitine in the 

body. L-Carnitine is considered as important vitamin as it has 

many other health benefits apart from fatty acids transportation 

and oxidation. Recently L-Carnitine is gaining importance even 

in sports nutrition as a supplement during sports training adue to 

its property for oxidation of fats which serve as a fuel for long 

duration trainings. 
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Study on Flow of Rivlin-Ericksen Fluid past a Porous 

Vertical Wall with Constant Suction 
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    Abstract- The flow of Rivlin-Ericksen fluid past a porous vertical wall with the constant suction under the influence of uniform 

transverse magnetic field is studied. The velocity distribution, temperature distribution, rate of heat transfer, and the coefficient of skin 

friction are analyzed under the initial and boundary conditions. The effects of magnetic field, visco-elastic parameter, Prandtl number 

and suction parameter have been investigated on the flow of Rivlin-Ericksen fluid and the results are computed graphically for 

different values of the parameters. 

 

    Index Terms- Rivlin-Ericsen fluid, magnetic field, suction, skin friction 

 

I. INTRODUCTION 

heology is the science that studies the deformation and flow of matter. It is a relatively young and multidisciplinary science that 

encompasses such different industrial areas of activity as plastics, ceramics, cosmetics, pharmaceutics, food and biotechnology, 

but also paints and inks, adhesives, lubricants and surfactants. In fact, it is quite straightforward to list situations where the 

deformation or the flow of matter (which depend on the rheological characteristics of the materials involved) determines the 

performance of a product, the effectiveness of a service, the rate of a manufacturing process. The truly polyvalent character of 

Rheology can also be ascertained from the fact that, increasingly, techniques and procedures developed for specific types of materials 

and industries are later found to be of usefulness in completely different areas. A good example is the increasing use of computational, 

theoretical and experimental tools developed for polymers and the plastics industry in the food industry. As a multidisciplinary science 

Rheology requires the integration of computational, theoretical and experimental tools from different sciences. Rheology is the part of 

fluid mechanics that deals with non-Newtonian fluids. Merrill explains clearly the difference between a Newtonian fluid with a high 

viscosity and a Non-Newtonian fluid. With the growing importance of non-Newtonian fluids in modern technology and industries, 

investigations on such fluids are desirable. Oldroyd [6] proposed a theoretical model for a class of viscoelastic fluids. Tom‘s and 

Strawbridge [7] showed that a dilute solution of methyl methacrylate in n-butylacetate agrees well with the theoretical model of 

Oldroyd fluid. Sharma and Sharma [8] have studied the stability of the plane interface separating two Oldroydian viscoelastic 

superposed fluids of uniform densities. There are manyelastico-viscous fluids that cannot be characterized by Oldroyd‘s 

constitutiverelations. One such class of elastico-viscous fluids is Rivlin-Ericksen fluid.  

           Johri (1978a) [1] has considered the flow of visco-elastic fluid induced by elliptic harmonic oscillations of a disc.  Johri 

(1978b) [2] also studied the unsteady channel flow of an elastico-viscos liquid. Bhasker and Bathaiah (1980) [3] have studied the 

hydromagnetic transient flow of visco-elastic fluid down an inclined plane. Bathaiah and Usha Rani (1981) [4] have investigated the 

magneto hydrodynamics (MHD) unsteady Hele-Shaw flow of visco-elastic fluid. Beard and Wallters (1964) [5] have studied elastic-

viscous boundary-layer flows. In this paper Hydromagnetic free convection laminar flow of an incompressible Visco-elastic fluid past 

a porous vertical wall with constant suction is studied using Matlab  

 

1.1 Nomenclature 

T    -     Temperature 

T
  -     Temperature at infinity 

t     -     Time 

P    -     Pressure 

pC
  -     Specific heat at constant pressure 

K    -     Thermal conductivity 
u     -     Horizontal velocity 
v     -     Vertical velocity 
g

   -     Acceleration due to gravity 

Greek symbols 

R 
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   -    Visco-elasticity 

1   -     Coefficient of thermal expansion 
     -    Kinetic viscosity 
    -     Electrical conductivity 

e   -     Magnetic permeability 


   -     Density 

 

II. MATHEMATICAL FORMULATION 

           The flow of an incompressible Rivlin-Ericksen fluid past a porous vertical plate with constant suction under the influence of 

uniform transverse magnetic field is considered. The X-axis is taken along the vertical wall and a straight line perpendicular to that as 

the Y-axis. The magnetic field of small intensity 0H
is introduced in the Y-direction. Since the fluid is slightly conducting, the 

magnetic Reynolds number is much less than unity, and hence, the induced magnetic field is neglected in comparison with the applied 

magnetic field (Sparrow and Cess, 1962). In the absence of an input electric field, the equations governing the flow are: 
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           Where u,v are the velocity components along the axis of coordinates respectively, g the acceleration due to gravity, 1 the 

coefficient of thermal expansion, T the temperature of the plate, T
temperature at infinity,   the kinetic viscosity, 


 the visco-

elasticity, t the time,   the electrical conductivity of the fluid, e  the magnetic permeability, 


 the fluid density, p the fluid 

pressure,   the kinematic cross viscosity, pc
 the specific heat at constant pressure and k the thermal conductivity of the fluid. The 

Continuity equation (3) shows that   is the function of time only. In order to obtain a steady solution of the boundary layer type, it is 

known that   must be a negative non-zero constant 0 . In the unsteady case also, we shall make this restriction (Stuart, 1955). 

 

The boundary conditions are:  

        At 
   atTvvuy 5,,0,0 0 

   

        As 

 bT
y

u
uy 50,0,0, 






  

 

We introduce the following non-dimensional quantities: 
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In view of Equation (6), the Equations (1) to (4) reduce to (dropping the superscripts star). 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               455 

ISSN 2250-3153  

www.ijsrp.org 

       





















































































































L

uH

Ly

L

u

v
Lt

L

u

Ly
SL

Ly

L

u

L

ST

Ly

L

u

v
Lt

L

u

e 




















*2

0

2

*

*

2*

*

2*

2
2

2*

*
2

3

2*

*

*

2*

*

 

L
u

H

y

u

L

Lv
t

u

L

L

yL

SL

y

u

L
ST

Ly

u

LL
v

t

u

L

L

e 
















*

2

0

2

*

*

*

*

2*

2

2

2

*

*2

3

2
*

3

2

*

*

*

*

2 22















































 

L
u

H

y

uLv
t

u

Ly
S

y

u

L
ST

Ly

u

L
v

t

u

L

e 








*

2

0

2

*

*2

*

*

3

2

*

2

*

*2

3

2
*

3

2

*

*

2*

*

3

2

1
22













































 

Multiply both sides by 
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Dropping the superscript star, Equation (1) reduce to, 
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(Magnetic parameter) 

And  0SS 
is the visco-elastic parameter. For Rivlin-Ericksen 

nd2 order fluid the visco-elastic parameter S is necessarily 

negative
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From Equation (4) 
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Dropping the superscript star, 
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The non-dimensional boundary conditions are:  

At 
 tTvvuy  ,,0,0 0  where 
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In the neighborhood of the plate, the solution of the form 
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Substitute the above equations in (7), 
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Comparing the harmonic and non harmonic terms, 
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Equating the coefficient of e
it
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and 

      iwteyTyTtyT 10, 
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Substitute in equation (3), 
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Comparing harmonic and non harmonic terms, 
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Equating the coefficient of e
it

 on both sides, 
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The boundary conditions (9a) and (9b) now reduces to, 
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Substituting (17) in (12) to (15) and equating the coefficient of So, 

111

120

111

113

1

3

11

120

11

112

1

2

1

120

1

11
1

111

020

111

013

0

3

11

020

11

012

0

2

1

020

1

01

0

uSu
y

u

uSu
y

u

uSu
y

u

uSu
y

u

uSu
y

u

uSu
y

u































  

11

120

11

112

1

2

1

120

1

11
1

11

020

11

012

0

2

1

020

1

01

0

TST
y

T

TST
y

T

TST
y

T

TST
y

T





















 
 

From equation (13) 
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Equating the coefficient of 0S
 on both sides, 
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Equating the constant terms, 
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Equating the coefficient of 0S
 on both sides, 
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Equating the constant terms, 
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From equation (14) 
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Equating the constant terms, 
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Equating the coefficient of 0S
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From equation (15) 
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Equating the constant terms, 
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Equating the coefficient of 0S
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Where a=Pr. 

 

In view of Equation (17), the boundary conditions (16) reduce to 
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Solving the Equations (18) to (25) using the boundary conditions (26a) and (26b),  
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Where, 
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2.1 Skin Friction 
 

The expression for the skin friction on the plate is given by: 
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2.2 Rate of Heat Transfer 

 

From the point of view of applications in the technology, it is of interest to know the rate of heat transfer q between the fluid and the 

plate y=0. 

 The rate of heat transfer from the wall is given by  
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III. RESULTS AND DISCUSSION 

         The velocity profiles for different values of magnetic parameter M (M=1, 2, 3, 4) with 
2.00 S

are shown in Figure 1. It is 

observed that velocity decreases as M increases. The velocity profiles for different fluid pressures (P=1, 2, 3, 4) with M=2 are shown 

in Figure 2. It is observed that an increase in P causes a decrease in velocity. 

 In Figure 3, we presented the velocity profiles for different values of suction parameter R (R=1, 2, 3, 4) with M=2. It is 

observed that velocity decreases as R increases. The velocity profiles for different values of visco-elastic parameter 0S
( 0S

=0.10, 

0.15, 0.20, 0.25) with M=2 are shown in Figure 4, and it is observed that an increase in 0S
 leads to a decrease in velocity. From 

Figure 5, it is observed that fC
 decreases with the increase in P for different values of M and P. A close observation reveals that  fC
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decreases up to M=2, and then increases for values of M>2. Figure 6 shows the effect of 0S
 on fC

. It is observed that  fC
 increases 

as 0S
 increases. From Figure 7, it is noticed that fC

 increases with the increase in R. From Figure 8, it is observed that the 

temperature decreases as P increases. From Figure 9, it is observed that the temperature decreases with the increase of R. Further, a 

close look at the figures reveals that the decrease in temperature is very sharp near the plate. The rate of heat transfer is presented in 

Figure 10. It is observed that Q increases with the increase in P or R.  

 

 
Figure: 1 

 

 

 
Figure: 2 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               464 

ISSN 2250-3153  

www.ijsrp.org 

 
Figure: 3 

 

 
Figure:4 
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Figure: 5 

 

 

 

 
Figure: 6 
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Figure: 7 

 

 

 

 
Figure: 8 
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Figure: 9 

 

 

 

 
Figure: 10 
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    Abstract- Paradoxically, in the infant stage, European 

colonization has not been possible without translators and 

translation in India
10

, owing to continuous exigency of politico-

cultural transaction to run the colonial administration. This paper 

looks at traditional and orientalist approaches to translations 

activity, crafted in Bengal during East India Company‘s reign, 

and considers how in latter phase the European and native 

writings have got impetus to its dimension and nature from these 

translations. Here an attempt has been made to reformulate the 

orientations of European scholars behind translation mission 

during the East India Company‘s rule in Bengal and offer an 

insightful perceptiveness from which to undertake the study of 

Early British activity in unearthing and demonstrating oriental 

writings (Ancient Sanskrit and Medieval Persian writings) before 

the occidental world. Finally paper has been concluded with a 

critical analysis of different modes of linguistic shift from 

Bengali, Sanskrit, and Persian to English and other European 

languages, along with its consequences.  

 

I. INTRODUCTION 

n a post- Enlightenment intellectual environment, the 

European started defining themselves as modern or civilized 

vis-a-vis the Orientals and thus rationalised their imperial vision 

from the last quarter of eighteenth century in India, which 

witnessed the so called civilizing mission, primarily started with 

the exploration of colonial culture and heritage to know the 

socio-cultural base of colonised mass. Translation has often been 

characterized as a 'central act' of European colonialism and 

imperialism. It has been argued that translation had been utilized 

to make available legal-cultural information for the 

administration and rule of the non-West, but perhaps more 

importantly, translation has been identified as important for the 

resources that provided in the construction of representations of 

the colonized territory. In the context of British imperialism in 

South Asia, Bernard Cohn has persuasively demonstrated the 

fundamental point that the codification of South Asian languages 

in the late eighteenth and nineteenth centuries served to convert 

'indigenous' forms of textualized knowledge into ‗instruments of 

colonial rule.'
11

 

         European translations of Indian texts prepared for a western 

audience provided to the 'educated' Indian a whole range of 

                                                 
10

Dharwadker, Vinay. „English in India and Indian Literature in 

English: The Early History, 1579-1834‟, Comparative Literature 

Studies, Vol. 39, No. 2, Penn State University Press, (2002),  pp. 93-119 
11See for details: Cohn, B. "The Command of Language and the 

Language of Command," repr. in his Colonialism and Its Forms of 

Knowledge, Oxford University Press, Delhi, 1997 (preface) 

Orientalist images. Conventionally, translation depends on the 

Western philosophical notions of reality, representation and 

knowledge. Translation functions as a transparent presentation of 

something that already exists, although the original is actually 

brought into being through translation. In the Hegelian 

conception of history, the translation helps bring into being 

endorses a teleological, hierarchical model of civilisations based 

on the "coming to consciousness" of "Spirit", an event for which 

the non-western cultures are unsuited and unprepared.
12

 

Translation is thus deployed in different kinds of discourses-

philosophy, historiography, education, missionary-writing, 

travel-writing-to renew and perpetuate colonial domination.  

          "Scholarly" discourses, of which literary translation is 

conceptually emblematic, help     to maintain colonial rule by 

showing its "subjects" how best they can shape themselves. 

Therefore translation became a vital part of the colonial 

enterprise is obvious from mid-eighteenth-century to obtain 

information about the people ruled by the merchants of the East 

India Company. A. Maconochie, a scholar connected with the 

University of Edinburgh, urged the British sovereign (in 1783 

and again in 1788) to take steps as may be necessary for 

discovering, collecting and translating whatever is extant of the 

ancient works of the Hindus and also of Muslim literatures.
13

 In 

this context the most significant endeavours of William Jones' 

discovery of oriental writings reflects the basic notion that (a) the 

need for translation by the European, since the natives are 

unreliable interpreters of their own laws and culture; (b) the 

desire to be a, law-giver, to give the Indians their "own" laws; 

and (c) the desire to "purify" Indian culture and speak on its 

behalf.
14

  

         In this case, the act of linguistic translation is more clearly 

being enumerated as a practice of cultural translation. English 

translations of the ancient Sanskrit texts and mediaeval Persian 

literatures of India have been analyzed for the rhetorical work 

that the text performs in certain contexts.
15

 On the one hand, 

European-produced translations of these texts might serve to 

reinforce the dominance of a European aesthetic sensibility 

through a process of 'naturalization,‘ in which the culturally-

specific is 'sanitized,' subordinated to a European norm, thereby 

inherently limiting the 'artistic achievement' of the colonized. 

                                                 
12Niranjana.Tejaswini. „Translation, Colonialism and Rise of English‟, 

Economic and Political Weekly, Vol. 25, No. 15 (Apr. 14), 1990, p.773. 
13Dharampal. ‗The Beautiful Tree: Indigenous Indian Education in the 

Eighteenth Century‟, New Delhi: Biblia Impex, 1983, p 9. 
14Niranjana.Tejaswini. op. cit., p. 774 
15 See, for example, Niranjana, T. „Translation: History, Post-

Structuralism, and the Colonial Context‟, University of California Press, 

Berkeley, 1992. 

I 
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European translations from Sanskrit might include 

anthropological notations which explain the cultural relevance of 

the text, or might instead adopt an overly literal rendering of 

prose, thereby foregrounding differences in syntax, vocabulary, 

symbol, or motif.
16

 Moreover, it is argued that strategies of 

translation developed principally from European ideas about the 

status of language within the imperial project of imposing 

'civilizational advancement' upon the non-West through 

education. Particular strategies of translation can be viewed as a 

key mechanism through which Western concepts of progress 

through a civilizational hierarchy, at the top of which stood 

Britain, were authorized for Indian acceptance.
17

  

         The first translation of any part of a Sanskrit work into a 

European language appears to have been made at second hand by 

the Dutch preacher Abraham Roger, who published in 1651 

„Open-Deuretot hetverborgen Heydendom‟, containing some 

proverbs of Bhartrhari, translated into Portuguese for him by a 

Brahman.
18

A translation of the Yajurveda was brought for 

Voltaire from Pondicherry in 1761 under the title "Ezour-vedam" 

and was published in French in 1778. In 1788 a French 

translation of the Tamil version of the Bhagavata Purana was 

published at Paris, followed by a German translation in 1791. 

Paulinus an Austrian Carmelite, who was in India from 1776 to 

1789, wrote two Sanskrit grammars and several books on India. 

His books, Systema Brahmanicum (Rome, 1792) and Reise nach 

Ostindien, showed great knowledge of India.
 19

 This work 

produced but faint ripples in the pool of European learning.  

         At the same time, however, the English, too, had begun to 

concern themselves about the language and the literature of the 

Indians. As a result Calcutta soon became the centre of British 

intellectual activity under the successive Governors of Company 

beginning with Warren Hastings to Dalhousie. Two main kinds 

of translators of Indian literature appeared in the late-eighteenth 

and early nineteenth centuries, administrators like W. Hastings 

and William Jones and Christian missionaries like the Serampore 

Baptists William Carey and William Ward. Their indefatigable 

work in preparing western-style dictionaries and grammars of 

indigenous languages fed into the Orientalist project.
20

 The 

missionaries were among the first to translate Indian religious 

texts into European languages. It was no less a person than 

Warren Hastings, the actual founder of British rule in India, from 

whom emanated the first fruitful stimulus for the study of Indian 

literature, which has never since been interrupted. In his Essay on 
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17 Ibid., p.810. 
18Master, Alfred. „The Influence of Sir William Jones upon Sanskrit 

Studies‟, Bulletin of the School of Oriental and African Studies, 

University of London, Vol. 11, No. 4 (1946), Cambridge University 

Press on behalf of School of Oriental and African Studies  p.798  
19Edward, Michael. „British India, 1772 – 1947: a survey of the nature 

and effects of the alien rule‟, Sidwick and Jackson publisher, London, 

1967, p.302  
20 For a discussion of the textualisation of Indian religion, see Lata 

Mani, 'The Production of an Official Discourse on Sati in Early 

Nineteenth- Century Bengal', (edt.) Francis Barker (Colchester: 

University of Essex Press, 1985), pp 107-127. 

the Literature of the Hindus, which Hastings seems to have 

written about this time, he reveals his ambition to make Great 

Britain the chief expounder of Sanskrit to Europe.
21

 The books or 

sources which were translated, perhaps inevitably, the best that 

could have been chosen. They included the most famous of 

Hindu dramas, the sweetest of Sanskrit religious lyrics, a 

collection of moral fables, Persian literatures and history etc.  

         Hastings, the Governor-General of Bengal, wanted to 

reconcile British rule with Indian institutions. This meant a 

further investigation into the manners and the customs of the 

country, and more studies in the literature and the laws of the 

Indians.
22

 Hastings stressed the pragmatic value of Oriental 

studies. He  had laid down that in all suits regarding inheritance, 

marriage, caste and other religious usage and institutions, the 

laws of the Quran with respect to Muslims and those of the 

Sastra with respect to the Hindus should be adhered to. This 

particular policy approach made it necessary for British 

administrators to learn more about Hindu law, and thus promoted 

a process of 'finding' Hindu law, which was supposed to be 

located in the ancient texts.
23

 Asia was the ‗nurse of Science‘, the 

‗inventers of delightful and useful arts‘. European could 

profitably spend their leisure time in acquiring into the laws, 

religion, forms of government of the Asiatics and the natural 

wonders of Asia.
24

 As a lover of Indian literature and philosophy, 

Hastings was the first to realise the spiritual value of Bhagwat 

Gita as a master piece of philosophy. To make it available to the 

world at large, he got it translated into English. This enabled the 

sacred book of the Hindus, to be known all over the world. 

Hastings himself introduced the first translation thus: ―The 

writings of inhabitants of India will survive long after the British 

dominion in   India shall have ceased to exist and the resources 

which it once yielded of wealth and power are lost to 

remembrance.‖
25

  

         Hastings acted on the principle of understanding of people 

through its language, literature, customs, poetry, and its 

mythology.
26

 David Kopf has stressed the roots for ‗British 

orientalism in India‘ to the new cultural policy of Warren 

Hastings. This policy aimed at creating an ―orientalised service 
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elite competent in Indian languages and responsive to Indian 

traditions‖.
27

  

         William Jones, the prominent oriental scholar arrived in 

India in 1783, who first took the noble cause of translation in 

Bengal. People also know Jones for his pioneering study of 

Sanskritand his Jonesian System for transliterating Arabic, 

Persian, and Sanskrit into Roman orthography.
 28

 His English 

translations and interpretations of Sanskrit literature helped 

expand the frontiers of European knowledge. His comparative 

conclusions demonstrated the value of a grand East-West 

cooperation. His remarkable appreciation of the variety and 

richness of the literature was particularly revealed in "On the 

Literature of the Hindus," a translation of a short Sanskrit paper 

and a commentary that tripled the length of the original. He 

concluded this paper in 1787 for the Asiatic Society with the 

nationalistic hope that the English would pioneer in giving the 

West an accurate knowledge of Indian religion and 

literature.
29

His earliest Indian English works "The Palace of 

Fortune: An Indian Tale" (Poems, 1772), Jones's second prose 

translation, of Jayadeva's Gita-govinda, also originated as a 

language exercise. The first to render this exquisite lyrical work 

into English, The rendition appeared in the fourth volume of 

Asiatick Researches (Calcutta, 1794). Sir William Jones‘s 

translation of Kalidasa's ‗Sakuntala‟ or „the Fatal Ring‟ 

(Calcutta, 1789) was a major event introducing the literary East 

to the West.
30

 It aroused so much interest among Western 

scholars that within seven years it was reprinted thrice in Britain 

and was retranslated into French by A. Buguiere in 1803, 

German by George Foster in 1791, and Italian by Luigi Doria in 

1815. 
31

It has recognized the "most pleasing and authentic picture 

of old Hindu manners, and one of the greatest curiosities that the 

literature of Asia has yet brought to light".
32

When Jones 

introduced this drama, he simultaneously confirmed his early 

judgment that Sanskrit literature compared favourably with 

Greek, that Kalidasa, Valmiki, and Vyasa could be praised 

alongside Homer, Plato, and Pindar. Jones lacked the time to 

translate the Ritusamhdra, of which he had collected four 

versions and edited in 1792. The last of Jones's literary 

translations, the Mdnava- Dharmasastra or Manusamhita, (1794) 

is the most important of the metrical institutes of Hindu law. 

Inspired by a non-literary and humanitarian zeal he translated the 
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29Cannon, Garland. & Pandey,  Siddheshwar.  „Sir William Jones 
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Manava- Dharmasdstra (Ordinances of Manu) so that the Indian 

people might be ruled justly according to "their own prejudices, 

civil and religious, and suffered to enjoy their own customs 

unmolested."
33

 

T         he missionaries were anxious to translate the Christian 

scriptures into vernacular languages of India as it was essential to 

their ultimate goal of converting the vast multitude people. In 

this way Carey, in England translated almost the entire Bible into 

Bengali. He had also brought with him an old press, and in 

February 1801 the New Testament was first published in 

Bengali.
34

Bible also translated into forty different languages. But 

in the process of translating the bible the missionaries 

contributed to the growth of numerous Indian languages and 

even dialects which had hitherto no grammatical base, were 

promoted into languages with grammatical forms. What is 

important to note is that by translating the Bible, by publishing 

books on various subjects, by reprinting old Bengali verses and 

by approaching the people in simile language, the missionaries 

gave an impetus to Bengali, particularly to the growth of its prose 

literature. Missionaries translated, edited and published many 

books included Bopdeva‘s Mugdhobodh, the Amarkosa edited by 

Colebrooke, Valmiki‘s Ramayana in four volumes edited and 

translated by Marshman and Carey, and the latter‘s Sanskrit 

grammar etc.
35

 The publication of such works drew the attention 

of the people to their ancient culture and heritage and succoured 

the revival of Oriental learning.  

         The journal of the society, ‗Asiatic Researches‘ made a 

great hit in Europe as may be seen from the reprints and 

translation that were published in response to a celebrity that it 

attained soon after its first volume was printed in Calcutta in 

1788. In 1785 Charles Wilkins produced the first English 

translation of the Bhagvat-Gita, which had a special appeal for 

the American Transcendentalists Emerson and Thoreau, and 

Thoreau was so impressed by Langolis' translation of the 

Harivamsa. Late addition to the Mahàbhãrata in praise of 

Krishna, that he published his own English translation of 

Langlois' text.
36

 In 1781 Charles Wilkins brought out a Sanskrit 

translation of Monghyr Inscription of Devapali (written in Kutila 

characters). It was the first attempt at deciphering old Indian 

characters, but no notice of such a revolutionary move was taken 

until the translation was republished in the first volume of the 

Asiatic Researches. He also published a translation 

of Hitopadesa in 1787.
37

 His English grammar (1808)
 38

 is a land 
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mark in the paraphrase movement. He was also labouring hard in 

translating the Mahabharata.
39

 Francis Gladwin, a member of the 

society, who had been experience as an author and a journalist, 

brought out a magazine Asiatic Miscellany in 1785. This 

contained mainly translation from eastern literature, extracts 

from old works, poems on oriental subjects and a few original 

papers.
40

 The works initiated by Wilkins and Jones were 

continued by Colebrooke (1765-1837) and Wilson (1786-1860). 

Colebrooke was the President of the Society from 1806 to 1815 

and contributed nineteen papers to the Transactions of the 

Society. His translation of the Dayabhdga and Mitdksara 

(1810)
41

 played a significant role in modern Indian legal history 

because it established a model of codified legal structure that 

paved the way for later modernist interventions through further 

codification and secularizing law reforms.  

          Some orientalists engaged in the production of new text 

under British patronage or encouragement. Two other digest of 

Hindu law the Vivadasararnava of Trivedi Sarvorusarman and 

the Vivadabhangarnava of Jagannath Tarkapancanana, translated 

under the title of „Digest of Hindu Law on Contracts and 

Successions‟ (1798), translated after Jones‘s death by Henry T 

Colebrooke in 1797).
42

 Radhakanta Sarma‘s epitome of history 

from the Puranas, Puranarthaprakasa, was translated by Halhed, 

into English.
43

 In the reconstruction of Hindu chronology Jones 

depended largely on the Persian translations of the Bhagavata 

Purana. In this way John Shore supplied him with another work 

called Puranarthaprakasa.
44

Colebrook also published a critical 

edition of the Sanskrit lexicon Amarakosha (1808). Wilson was 

the Secretary of the Asiatic Society from 1811 to 1832, who 

published Kalidasa's Meghaduta (1813) and translated eighteen 

principal Puranas into English. He also published an edition of 

Kalhana's Rajatarangini in 1825.Wilson‘s work entitled Select 

specimen of the Theatre of the Hindus published in 3 big volume 

in 1827 was also translated into German and French languages. 

Sir John Shore (1751-1834) who succeeded William Jones as 

President of the Society in 1794,
45

 published from a Persian 

version an abridged English translation of the Yoga Vasistha. 

Alexander Csoma de Koros‟s Grammar of Tibetan Language 

was published in 1834. Most of the works of the Society are 
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research-based and research-oriented, and have not been loudly 

spectacular.  

         In the beginning, Persian was the principle medium through 

which the approaches to Indian ancient past were made. The first 

work of the new Orientalism, prior to the formation of the Asiatic 

society at Calcutta, were mostly translations from Persian: 

Anquetil – Duperron‘s translation of the Zind – Avesta (1771) 

with the help of Persi scholars in India; John Zephaniah 

Holwell‘s „Interesting historical events, relative to the provinces 

of Bengal‟ (1765-71), which relies on Persian sources in part, 

although it also contains what product of the translations from a 

mysterious Hindu ancient text, Chartah Bhade Shastah (Sanskrit, 

Catur Veda Sastra). Alexander Dow‘s translation of Firishtah‘s 

Persian ‗History of Hindustan‟ (1768) and the ‗Code of Gento 

Law‟ (1776)
46

of N. B. Halhed from a Persian translation of  a 

Sanskrit digest of Hindu Law compiled by Pundith on 

commission from the East India Company. The translation by 

Francis Gladwin of Abul Fazal‘s Persian account of Akbar‘s 

government, the Ain – i - Akbari (1783-86), gave European 

readers a Mughul perspective upon India. It was through his 

publications on Persian and Arabic literature that William Jones 

had made a formidable reputation for himself as an orientalist 

well before coming to India and taking up Sanskrit; these 

included the translation of the History of Nadir Saha into French 

which later on appeared in English (1770) and German (1773) 

versions.  ‗The Grammar of the Persian Language‘ appeared in 

English in 1771, in French, 177 and in German, 1773. It was 

written especially for the use of the East India Company and a 

most successful work. Jones also translated a Persian work ‗Laila 

Majnu‘. Other works commenced by European was the ‗Poseos 

Asiatic commentariorum librisex‟ (1774) and a translation of the 

pre – Islamic Arabic classic poems, ‗The Moallaka‟t (1782).
47

 

―The Muhammadan Law of Succession‖ and ―The Muhammadan 

Law of Inheritance‖ (1782)
48

 prepared by W. Jones was a 

translation of an Arabic treatise by Ibn al – Mulaqqin, also 

intended for the use of the EIC. Anwari‘s poems were translated 

by William Kirkpatrick, an English EIC‘s official, who 

paraphrased it as “The Tears of Khorassan‖ published in the 

Asiatic Miscellany at Calcutta in 1785.
49

„Sultan ush – shuara‟, 

one of the famous mystical poems of Khusrau was translated by 

the librarian of Manchester library, J. H. Hindley (1765-1827), 

though a little known figure, yet the latter also had the honour of 

translating Hafizian Lyrics. 
50

It is said that first Persian 
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translation of New Testament was made by the late Lieut.-Col.  

Judge Colebrooke and it ' blesses his memory.
51

  

         The foundation the Fort William College become ‗a 

veritable laboratory where European and Asians worked out new 

transliterations schemes, regularised spoken languages into 

precise grammatical forms, and compiled dictionaries in 

languages relatively unknown in Europe.
52

 In 1806, the Gospels 

translated into Bengali by Henry Thomas Colebrooke, (professor 

in Fort William College) but Claudius Buchanan, Vice-Provost 

of Fort William College, was quoted as having said that 

Colebrook translated the Gospels first into Urdu and published in 

March, 1805.
53

 In 1819 Thomas Roebuck, one of the College 

staff, published a similar book entitled ‗The Annals of the 

College of Fort William‟. It contains "a general list of all works 

patronized or encouraged by the College ".
54

The New Testament 

translated into Hindoostanee by Mirza Mohummud Fitrut (a 

learned natives of the College of Fort William) revised and 

compared with the original Greek by Dr. William Hunter. This 

translation appears in Buchanan's College of Fort William, under 

date September, 1804. The Hindi version of Testament was 

prepared by William Carey in 1811.
55

   

         The works written in vernacular language, particularly in 

Bengali about this time by European writers covered a vast field. 

The list below is mainly based on the catalogue on vernacular 

works compiled by the Rev. J. Long in 1955. Dr. Gilchrist‘s 

Bengali translation of „Aesop‟s Fables‟ published in 1803. 

Hitopadsha‟ was translated by Jones and Murray‘s English 

Grammar translated into Bengali by Rev J. Pearson in 1820. 

Meanwhile, J. Robinson‘s Bengali Grammar (a translation of 

Carey‘s Anglo-Bengali Grammar) appeared in Calcutta. 

Goldsmith‘s History of England translated into Bengali by Felix 

Carey in 1819.
56

 ‗Vanga Deca Puravritta‟ translated from 

Marshman‘s ‗History of Wenger‟.
57

Tucker‘s History of the Jews 

translated into Bengali by J. Kempbell in 1845. Carey‘s Bengali 

Anatomy „Hadavali Vidyas‟ published from the Srirampore Press 

in 1820. A designed was constituted in 1818 to prepare a Bengali 

encyclopaedia, which would consist chiefly translation of 

‗esteemed compendiums of European art and science‘. Rev. J. 

Pearson‘s ‗Pathachala Vivarana‟, is a translation of the more 

important part of Dr. Bell‘s instruction for modelling and 

conducting schools, published from Chinsura in 1819.
58

Virgil‘s 

‗Aeneid‟ translated into Bengali by J. Serjeant, a student of Fort 

William College, which came out in 1805. Shakespeare‘s 

Tempest, translated into Bengali by Monckton, a student of the 

Fort William College. First part, Robinson Crusoe, translated 

into plain Bengali by the Rev J. Robinson, illustrated by 18 wood 
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cuts. A second edition was published in 1855. Pilgrim‘s Progress, 

translated into Bengali in two volumes by Felix Carey. 

Gladwin‘s pleasant stories, translated into Bengali by George 

Galloway in 1840. Lamb‟s Tales from Shakespeare was 

translated by the Dr. Roer. Forster translated the Regulation of 

1793, the Regulations of 1802-1819, translated by Turnbull and 

Sutherland.
59

 The ‗Megha Duta‟ or Cloud Messenger a poem in 

the Sanskrit language, with a translation in English verse, by 

Horace Hayman Wilson, was published at the close of 1813.
60

 

Francis Gladwin publishes in 1793 an English translation of a 

„Materia Medica‟, entitled ‗Ulfaz Udwiyeh‟ (a medical 

dictionary), compiled by N. Muhammad Abdul, Physician to the 

emperor Shahjehan.
61

  

         Morton‘s Sanskrit Dictionary, was published in 1828, with 

Bengali Synonims and an English translation. Robinsan‘s 

„Erushu‟ is a "master-piece of fiction" was translated into plain 

Bengali by the Rev. Jr. Robinson. In 1834 the Society for 

Translating European Sciences, under the direction of J. 

Sutherland, published a Geography of India, compiled and 

translated from Hamilton's Hindustan and other works. 

Vernacular class books was compiled by Dr. Grant in English in 

1845 and it was translated by Yates. Proverb, 873 Bengali, by 

W. Morton, with an English translation and explanation, gives 

European an insight into the characters and modes of thought of 

natives.
62

The majority of the books translated, however, were of 

European and, specially, English origin. Early translations were 

almost entirely the product of Christian missionary endeavour 

and were therefore largely confined to Christian works or to 

works purveying simple morale prospects.
63

  

         English translations of an Extract from the Tarikh-i-Tebry 

(wrote by Bal‘amy) was published in Indian Oriental Miscellany, 

Calcutta, 1798. Another translation of the same book was 

published in the name „Essay towards the history of Arabia 

antecedent to the birth of Muhammad‟ by the Major David Price 

in London in 1824. An Urdu translation of this book made for the 

use of the students of the Fort William College by Jafar Shah 

Ridwai. A. Sprenger translated the Ghazzaly‘s „History of the 

Prophets‟.
64

 English translation of Rashid al Din‘s account of 

Ghazan‘s administration made by captain William Kirkpatric as 

the „institutes of the Ghazan Khan, Emperors of the 

Monghuls‟,
65

Khelassut-ul-Akhbar of Khondemeer translated by 

an anonymous translator.
66

Malfuzat – i – Timuri, translated by 

Mojor Davy with J. White‘s notes as „Political and Military 

Institutes of the Emperor Timour‟, appeared in 1785, Calcutta. 

Extract from the „Matla us Sadein‘ of Abdur Rezak translated by 

William Chambers.
67

 Bayan – i- waqi, condensed translation by 

F. Gladwin as „the memoirs of Khojeh Abdul Khurreem, 

appeared in Calcutta in 1788. An extract from Gulshan –i – 
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Ibrahimi, with English translation by Anderson published under 

the supervision of Asiatic Society.
68

English translation of 

‗Jahangiri Nama‘ as a „Memoires of the Emperor Jahingir‟, 

translated by Major D. Price and published in London, 1829.
69

 A 

description of Assam, extracted from the ‗Alemgeer Nameh‟ of 

Mohhamed Cazim and translated by H. Vanisttart.
70

 The same 

English translation was published in the history of the first ten 

years of the reign of Alamgir, written by M. Sakee, translated by 

H. Vanisttart appeared in Calcutta in 1785. The „Siyar ul 

Mutakherin‟ of Ghulam Hossain was translated into English by 

Raymond, appeared in 1789 in Calcutta and a revised edition 

from the translation of Hazi Mustafa by J. Briggs published in 

London, 1832.
71

 Captain Charles Hamilton, one of the first 

members of Asiatic society of Calcutta, is known as the author of 

a translation of the Persian Hidsyah, printed in London 1791. 

William Erskine accomplished the translation of the ‗Memoirs of 

Baber‘ published in London in 1826.
72

„Tuti-Nama‟ Translated 

into English by M. Gerrans, London, 1792 and again by Francis 

Gladwin as ‗The Tooti Namah or the tales of a parrot‘ (London 

1801), which was later on followed by French and Russian 

translation.
73

  

         The western interest in the Eastern languages, Arabic and 

Persian, is as old as the contacts between the two civilizations. It 

was in the late 18
th

 century, with the establishment of a direct 

contact with India, and other eastern countries that the languages 

and literature of the East began to stimulate the western scholars 

and literati. The period also witnessed the growth of oriental 

studies, and interest in Islam and Hinduism along with its 

languages and literatures.
74

The years of the EIC‘s rule witnessed 

full flowering of this intellectual tradition through organizing or 

individual efforts. These western Orientalist focused in the 

present essay inherited a legacy of almost two hundred years of 

scholarship about the Hinduism and Islamic languages and 

culture. What followed was a series of eminent Orientalists who 

devoted their scholarly endeavours in the field. With changes in 

methodology and approach to the culture and religion of Asia, 

the 20
th

 century is regarded the most brilliant phase of British 

Orientalism. It is signified in the careers of Bbrowne the Persian, 

R. A. Nicholson the Dervish, the Bibliographer C. A. Storey and 

above all Arberry, the Islamist.
75

 Most of the Mughal literary and 

historical pieces were introduced by Sir Henry Miers Elliot 

(1808-56) and John Dowsan to English speaking world in their 

eight volumes “History of India as told by its own Historians‘. 

However, it is worth mentioning that even before Elliot and his 

compilation of the History of India there were a number of 

English scholars who were seeking to explore Indian‘s literary 

assets under the aegis of the Asiatic Society of Bengal.  
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74See: Murray, Alexander.  (ed.) „Sir William Jones (1746-94): A 

commemoration,‘ Oxford University Press, 1998 
75Bosworth, C. E. „A century of British Orientalists‟, Oxford University 
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         Considering the long and intimate connexion of England 

with India, one might naturally suppose that the collection of 

Persian Manuscripts (MMS) for British Library become easily 

and even those collections which were formed in India embrace a 

considerable numbers. Claudius James Rich, (EIC‘s servant) 

during early nineteenth century, made himself complete master 

of the leading languages of the Asia and his rich collection from 

Asia covers the entire field of Persian literature. Other hand, 

Warren Hastings stocked very huge Persian and Arabic 

MSS.
76

Sir Henry M. Elliot, (company‘s writer on the Bengal 

establishment), was invited to compile an index of native works 

done in medieval India. In Elliot hand this index soon expanded 

into several volumes. It becomes an exclusive survey of the 

historical literature of India, with critical notices of the authors 

and copious extracts from their works. The first volume was 

published in 1849, under the title of “Bibliographical index to 

the Historians of Muhammadans India”.
77

 In furtherance of his 

vast scheme, sir Henry Elliot often availed himself of the wiling 

assistance of Persian Scholars in the junior rank of Indian 

service, and translation supplied by them have only partially been 

used by himself or his editor.   

         In 1806, it instituted the „Bibliotheca Asiatica‟, in which it 

was intended ―to published, from time to time, as their funds 

would admit of it, translation of short works in the Sanskrit and 

other Asiatic languages, or extracts and descriptive accounts of 

books of greater length in those languages. In the year 1847 that 

it become possible to make an actual beginning of the series.
78

By 

the 1852, under the supervision of Dr. Roer the texts of major 

Upanishads (excepting Chhandogya) were published along with 

its translation. The Nyaya philosophy, the Bhasha Parichheda, 

had been edited and translated by Roer in 1850. There were 

several other translations of extracts or of small Sanskrit works 

were under taken by the British scholars in India. viz.  the 

opining stanzas of Mahga‘s well known poem, the Sisupala 

Badha was translated by Mr. J. C. Sutherland. In 1845 appeared 

the Vedanta Sara, an introduction into the Vedanta Philosophy 

by Dr. Roer. In 1847, the Prasnottara Mala, or a catechetical 

dialogue of Suka, by Mr. J. Christian and Kachchayana‘s 

celebrated grammar by D. F. Mason published in 1857 in 

Bibliotheca Indica.
79

Other hand Calcutta School Book Society 

was started in 1817 as a voluntary organization by few 

Europeans to prepare textbooks for schools. Here, too, Indians 

were included at a latest stage, particularly considering their 

usefulness in translating and writing books. Society‘s members 

provided an ―effective service in writing, translating and 

approving the books to be published. 
80
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work covered a wide range of subjects included Robert May‘s work on 
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         As consequences of modern translation mission, the ancient 

philosophy of India started gaining recognition, which may have 

otherwise remained buried. Thinkers of Europe gradually 

become aware of rich ancient heritage of India. The discovery of 

Ancient Indian legal texts inevitably undercut the notion that 

Indian was a land subject to an ‗oriental despotism‘. As Halhed 

proudly proclaimed, his ‗Code of Gentoo Laws‘ offered a 

complete confutation of the belief to common in Europe, that the 

Hindus have no written laws whatever. The outcome of British 

study of the ancient texts, in Jones‘s view, was to be complete 

digest‘ of Hindu and Muslim law, which could be enforced in the 

Company‘s courts, and preserve ‗inviolate‘ the rights of the 

Indian people. As Jones proudly told Lord Cornwallis, with such 

a code the British Government could give to the people of India 

‗security for the dual administration of justice among them, 

similar that which Justinian gave to his Greek and Roman 

subjects‘.
81

 Likewise, the translations the Persian writings 

(weather historical or literature) into English opened up the 

encyclopaedic information before the world, which may further 

succoured in the formation of critical ‗Mediaeval Indian 

History.‘       

         As a great boon of these translations activity, we can see 

that the native writers got an opportunity to write both in native 

and English language, that expanded the horizon of Bengali 

Literature. Atulchandra Gupta said, ‗our beginnings were 

modest, our writers mostly educated in English, started with 

translations owing possibly to the obscurity of our early history.‘ 

Ramram Basu (writer of Raja Pratapaditiya Charita), 

Rajiblochan Roy, (writer of „Raja Krishna Chandra Rayasya 

Charita), and Haliram Phukan of Assam were engaged in 

translation work.
 82

 In 1832, twelve Bengali gentlemen under the 

direction of Committee of public instruction translated 

Robinson‘s Grammar of History. With the second phase of new 

education introduced by the joints efforts of Bentinck and 

Macaukly, more and more translations and adaptations of 

English authors were undertaken to be prescribe as suitable text 

books. Jones's translation helped stimulate a remarkable 

intellectual and even spiritual regeneration, a renaissance of 

national culture. Indians could take pride in their rich literary 

past and perhaps face more equally the administrators of a people 

who boasted of their Shakespeare and the world's strongest 

military force. His emphasis on mankind's basic values and on 

the necessity of cultural-material ex-change between East and 

West indicates that he would have been delighted.  

         The real reflective effects of translations from Sanskrit and 

Persian to English were to appear in the poets and writers of 

early nineteenth century Germany, France and America. The 

writers like Friedrich Major (1772-1818), Schiller (1759-1805) 

T. Carlyle (1795-1881) of Germany, Josephe Mery of France 

                                                                                         
Mathematics (1817), John Pearson on Geography and astronomy (1824), 

William Yates on physics (1824) and on Astronomy (1833), Lawson and 

Pears on zoology (1828), Felix Carey on Physics (1820), and John Mack 

on Chemistry (1834). See: Sen, P. „Educational and cultural societies in 

19th century Bengal‟, The Calcutta Review, 19th April, 1926, p.127  

 
81Metcalf Thomas R.‗The Cambridge History of India‟, III. 4, 

Cambridge University Press, London, (1st edit.) 1995, p.12-13 
82Gupta, Atulchandra. (ed.) „Studies in the Bengal Renaissance‟, The 

National council of Education of Bengal, Calcutta, 1958, p.363-66 

started to manipulate the Sanskrit text language for their own 

linguistic lust.
83

 This effort by British Orientalists in India was 

soon supplemented by scholars in France, Germany and Italy. 

The Sakuntala was translated into these three languages. A 

German translation of Jones's translation of Manu's Code 

appeared in 1797.  Consecutively, Langlois' French translation of 

the Hanvamsa ' in 1834, and Burnouf‘s translation of the first 

part of the Bhãgavata Purãna in 1840 published for the European 

audience.
84

The French were already interested in Indian 

literature, and the „Bibliotheque Nationale‟ had accumulated, 

probably through the agency of Sonnerat, a store of Indian 

manuscripts, which no one could read. Anquetil-Duperron 

published in Latin in 1802 and  a translation of Dara-shikoh's 

Persian version of the Upanisads, under the name of 

‗Oupnek'hat‟ also appeared. About this time (1803-4) Alexander 

Hamilton, who was a member of the Asiatic Society, prepared a 

catalogue of the Sanskrit manuscripts, which was duly published 

in 1807. Antoine de Chezy commenced his study in 1806, using 

the translations of Wilkins and Jones as dictionaries, and later 

Carey and Marshman's translations, which were brought to him 

by George Archdall. He published translations of a Sanskrit 

grammar, a Prakrit grammar, and other works. In 1815 he was 

appointed to the first chair of Sanskrit in Europe. He must be 

regarded as chiefly responsible for establishing the Jones-

Wilkins-Colebrook tradition firmly on the Continent.
85

 Certainly 

it is true that in many instances European writers and translators 

working in India derived much of their linguistic skill, as well as 

their knowledge of the cultural meaningfulness of Indian 

languages, from interaction with their tutors and assistants. In a 

significant respect, then, the process of knowledge formation 

about Indian languages and Indian civilization reflected some 

sort of a dialogic process.
86

   

         By the way the west is on many occasions try to be friendly 

to the East and is quite catholic and helpful but sometime their 

good intention is taken to be bad and friendliness becomes 

enmity in reality. Though the translation procedures bore several 

shortcomings, but this was only possible things through which 

oriental languages or ideas would be taught and that oriental 

mode of thinking would be popularised in Europe. So that few 

generations after, east should get part of the western ideas and 

west should get eastern ideas and these exchange of thoughts 

would absolutely proof for healthy progress of both 

civilization.
87

 Other hand missionaries like Dr. Carey and his 

colleagues did not consider their works done by merely 

propagating the truths of Christianity. They wanted sincerely to 

give our countrymen education according to their own standards, 

in all department of knowledge. There is not a subject in which 

these Europeans did not come forward to writes books in Bengali 

in order to spread Christianity among the masses,
88

they carried 

out this noble work for their intellectual discourse. In this 

context, Gholam Hossain Khan in his prefatory note said that 
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―those gentlemen employed at the public office in Calcutta in 

translating Persian latter paid great pain for the cause and 

translation took place on a scrupulous manner.
89

But some 

modern Indian writers accused the methodology of translation. 

Initially some of the radicals were in believed that the 

translations were made for the cause of proselytize ambition. 

Apart from that, P. Lal an Indian scholar believes that the 

Sanskrit language has enchained many translators to its structures 

and has been mainly responsible for bad translations of 

Kalidasa‘s work. To him early translators failed to communicate 

the essence of Hindu literatures because they remained slavishly 

faithful to Sanskrit. Other hand Dr. Naunihal Singh said ―Max 

Muller was especially employed to create the translation of the 

Rig-Veda in such a way that it should appear disgraceful and 

idiotic and also to abuse all the aspects of Hindu religion.
90
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    Abstract- Corporate governance in India can be evident from 

the Koutaliya‘s Arthshastra, which maintain that for good 

governance all administrators including king were considered as 

servants of the subjects. Good governance and stability goes 

hand in hand. 

    The primary objective of this paper is to study the corporate 

governance policies, practices and system in India. Goodness of 

corporate governance is checked on the basis of five basic 

parameters i.e. transparency, ownership structure, board 

procedure, investor rights and governance strategies. 

    During the study it was observed that, in India the legislative 

and regulatory framework for the corporate governance is sound 

but the implementation part is poor. There is a huge gap between 

what is de-jure and de-facto. The state is still lagging behind 

when it comes to particularly private sector small and medium 

size industries. Major part of industrial set up is just their 

production units.  The government has also set up various 

committees, passed various regulations for the development of 

the industries in the country. There is a further need to strengthen 

the existing governance policies.   

 

    Index Terms- Corporate governance, Regulatory frame work, 

Transparency, Ownership Structure, Board Procedures 

 

I. INTRODUCTION 

he root of the word corporate governance is from 

‗gubernate‘ which means to steer. Corporate governance 

would mean to steer an organization in the desired direction. 

Corporate governance is a system by which organization are 

directed and controlled, it is a process by which company 

objectives are established, achieved and monitored. So, it is 

concerned with relationship and responsibilities between the 

boards, management and stake holders within a legal and 

regulatory frame work. Corporate governance in India can be 

evident from the koutaliya‘s arthshastra, which maintain that for 

good governance all administrators including king were 

considered as servants of the subjects. Good governance and 

stability goes hand in hand. 

     The primary objective of this paper is to study the corporate 

governance policies, practices and system in India .Goodness of 

corporate governance can be checked on the basis of five basic 

parameters i.e. transparency, ownership structure, board 

procedure, investor rights and governance strategies. The paper 

further provides an insight to the concept of corporate 

governance, gives a brief historical development of corporate 

governance in India, studies the role of corporate governance in 

National Development, focuses on the problem areas of 

corporate governance and suggests the solution to the corporate 

governance problems of India. 

II. CONCEPT OF CORPORATE GOVERNANCE 

   Many researchers have defined the corporate governance in 

their different ways as Monks and Minow have defined corporate 

governance as ―Relationships among various participants in 

determining the direction and performance of a corporation‖.[1] 

The primary participants in a corporation are the tripod of 

shareholders; management-led by the CEO and the Board of 

Directors .There are other participants as well such as the 

employees, customers, suppliers, creditors and the community. 

Keeping in view the interests of various stakeholders in a 

company, corporate governance is concerned with effective 

management of relationships. It requires the formulation of the 

value framework, the ethical framework and the moral 

framework which will guide the decision-making process. 

According to James D.Wolfensohn, President of World Bank, 

"Corporate Governance is about promoting corporate fairness, 

transparency and accountability‖. 

     According to Tricker ―Corporate Governance is concerned 

with the way corporate entities are governed, as distinct from the 

way business within those companies are managed. Corporate 

Governance addresses the issues facing Board of Directors, such 

as the interaction with top management and relationships with 

the owners and others interested in the affairs of the company‖. 

OECD has defined corporate governance as ―A system by which 

business corporations are directed and controlled‖. Corporate 

Governance structure specifies the distribution of rights and 

responsibilities among different participants in the company such 

as board, management, shareholders and other stakeholders, and 

spells out the rules and procedures for corporate decision 

making. By doing this, it provides the structure through which 

the company‘s objectives are set along with the means of 

attaining these objectives as well as for monitoring performance. 

Confederation of Indian Industry (CII) – Desirable Corporate 

Governance Code defined Corporate Governance as follows: 

     ―Corporate Governance deals with laws, procedures, practices 

and implicit rules that determine a company‘s ability to take 

informed managerial decisions vis-a-vis its claimants-in 

particular, its shareholders, creditors, customers, the State and 

employees. There is a global consensus about the objective of 

‗good‘ corporate governance: maximizing long-term shareholder 

value.‖  

T 
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III. EVIDENCE OF CORPORATE GOVERNANCE 

FROM THE INDIAN HISTORY 

    Kautilya‘s Arthashastra maintains that for good governance, 

all administrators, including the king were considered servants of 

the people. Good governance and stability were completely 

linked. There is stability if leaders arcan e responsive, 

accountable and removable. These tenets hold good even today. 

Kautilya elaborates on the fourfold duty of a king as  

 raksha,  

 vridhi,  

 palana,  

 yogakshema. 

The substitution of the state with the corporation ,the king with 

the CEO or the board corporation , and the subjects with the 

shareholders, bring out the quintessence of corporate governance, 

because central to the concept of corporate governance is the 

belief that public should ahead of private good and that the 

corporation‘s resources cannot be used for personal benefit. 

(i) Raksha - literally means protection, in the corporate 

scenario it can be equated with the risk 

management aspect. 

(ii) Vriddhi - literally means growth in  the present day 

context can be equated to stakeholder  value 

enhancement. 

(iii) Palana - literally means maintenance/ compliance, in the 

present day context it can be equated to compliance 

to the law in letter and spirit. 

(iv) Yogakshema - literally means well being and in 

kautilya‘s Arthashastra it is used in context of a 

social security system. In the present day context it 

can be equated to corporate social responsibility. 

Arthashastra talks self –discipline for a king and the six enemies 

which a king should overcome---lust, anger, greed, conceit, 

arrogance and foolhardiness. In the present day context, this 

addresses the ethics aspects of businesses and the personal ethics 

of the corporate leaders. 

 

IV. REVIEW OF THE LITERATURE 

    Zattoni et,al,(2009) in their study on the group affiliated firms 

found that the Corporate governance reforms in India has 

resulted into the diminishing role of the business groups.[2] 

Li and Filer (2007) and Li and Nair (2007)in their study found 

that the Corporate governance environment in India is set in rule 

based democratic system.[3] 

     In the India the pre-liberalization era is remarked by the 

various studies focusing on the Corporate governance problems, 

but post-liberalization period had witnessed an advent of the new 

economic reforms and new governance philosophy. In this post-

liberalization era corporate governance related issues in India 

gained   momentum. Chhibber and Mazumdar(1999)[4], Sarkar 

and Sarkar  (1999 and 2000) and patibandla (2006)etc have done 

remarkable study on the corporate governance issues of the India. 

Gupta (2006) in his study traced the difference in the corporate 

governance practices of three automobile companies in India 

named Hero-Honda Ltd,  Maruti Udhyog Ltd. and Escorts Ltd . 

The companies were randomly selected on the basis of their size 

and goodwill in the market. The study was focused on observing 

the compliance of the selected sample companies‘ corporate 

governance practices with the Clause-49.The results of the study 

revealed that the Hero-Honda with 90%, Marurti with 80% and 

Escorts with 70% were in line with the Corporate governance 

norms as per Clause-49.[5] 

     The old classical socialistic Indian ideology has reflected in 

the closed economy of the India during the Pre-Liberalization 

era, where the government played a dominant role. Huang and 

Khanna, (2003).[6] 

      Khanna and Palepu(2000) further propounded that only the 

large size business houses which were owned by the families 

performed better as compare to the unaffiliated firms, where as 

the small and medium size firms which were owned by the 

families performed worse as compare to the non-affiliated 

firms.[7] 

     Further in 1999, the Chhibber and mazumdar in their study 

based on the finding the relationship between the foreign 

shareholding and firms performance in the pre and post 

liberalization era  found that in the post liberalization period the 

foreign ownership had a significant impact over the firms 

profitability .[8] 

      In another study conducted by Mazumdar in 1999, he 

compared the financial performance of the state owned, private 

owned and mixed state-private ownership firms. He found that 

the privately owned firms perform better as compare to the state 

owned firms followed by the mixed state-private ownership 

firms. The study further reveals that the state owned firms 

performed the worst.[9] 

     Similar were the conclusions drawn by some other researchers 

in their empirical study in the India (Ramaswamy, 2001; Shleifer 

and Vishny 1997; Shlefer, 1998). 

     Other studies of the similar time and type have reinforced 

these findings. (Chibber and mazumdar,1999;douma 

et.al,2003;Ramaswamy et al.2002). 

     Kumar (1994) has examined the differences between the 

domestic and foreign firms in India. He observed that the foreign 

subsidiaries operating in India were more profitable as compare 

to the domestic companies. He further observed that foreign 

firms spent less on the research and development and more on 

the marketing and sales promotion campaigns as compare to the 

domestic firms.[10] 

 

V. COMMENTS SIGNIFICANCE OF GOOD 

CORPORATE GOVERNANCE 

    Although instituting corporate governance is clearly beneficial 

for firms and countries, the rapid pace of globalization has made 

the need urgent. Doing so requires that firms and national 

governments make some fundamental changes. Companies must 

change the way they operate, while national governments must 

establish and maintain the appropriate institutional framework.. 

Under such conditions business becomes nothing but casino 
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capitalism where investments are simply bets: bets that people 

will keep their word, bets that the firms are telling the truth, bets 

that employees will be paid, and bets that debts will be honored. 

What corporate governance is all about in larger terms is how a 

structure can be set up that allows for a considerable amount of 

freedom within the rule of law. Some of the key changes involve 

adopting international standards of transparency, clarity, and 

accuracy in financial statements so that investors and creditors 

can easily compare potential investments. 

    Good corporate governance reduces the risk, stimulates 

performance, Improves access to capital market, 

Enhances the marketability of goods and services, improves 

leadership efficacy, and demonstrates transparency and social 

accountability. 

 

Corporate governance and the national development- The 

corporate governance has a very important role to play in the 

national development. Its significance was ignored for many 

decades. The East-Asian financial crises of 1997-98 drew 

attention to it and the problems of ―crony capitalism‖ in the 

growing economies.   

Corporate Governance and Productivity growth- Paul 

krugman predicted in 1994, by comparing East and south East 

Asia to soviet model that ‗it is not impossible for any country to 

achieve and sustain high rates of output and income growth for a 

long period of time even for decades by massive mobilization of 

factors of production. It can be achieved through various kinds of 

forced savings, significant and sustained investments in the 

education of the country‘s population high rates of rural –urban 

migration, by more involvement of female population into 

modern manufacturing ,agri-business and service sectors and so 

on. 

Corporate Governance and Cost of capital- Good corporate 

governance ensures the regular supply of funds to the investors, 

as the traditional resources are not enough to meet the 

requirements. The good governance also lowers the costs of 

financial resources. 

VI. CORPORATE GOVERNANCE FAILURE 

     The dishonest practices of the corporate s resulted into the 

sudden collapse of the several giant corporate houses around the 

world such as in 2001 Enron, in 2002 WorldCom (USA) , in 

2003 Ahold(Netherlands), in 2003 Parmalat (Italy),Xerox and 

many more. The virtual collapse of the Russian economy in 1998 

resulted in large measure from the weakness of governance 

mechanisms. The so called managers are said to have robbed 

share holders, creditors, consumers, the government, workers and 

all possible stake holders. The consequent distrust predictably 

resulted in the virtual collapse of external capital to firms, reveals 

that the corporate bad governance can shake the foundations of a 

society. Likewise, the Asian financial crisis also demonstrated 

that even strong economies lacking transparent control, 

responsible corporate boards and share holder rights can collapse 

due to dilution of investors‘ confidence.  

 India was also not exception to the scenario Harshd Mehta Scam 

(1992), Ketan Parekh Scam, Stock Market Scam (1996), UTI 

Scam (2000), Fake Stamp Racket by Abdul Karim Telgi (2004), 

Satyam Fiasco and many more are in the list. 

REASONS FOR CORPORATE GOVERNANCE FAILURE 

     In terms of corporate governance issues, all suffered from 

questionable ethics, behavior at the top management, aggressive 

earnings management, weak internal control, risk management 

failure, poor accounting and reporting policies and loopholes in 

the legislative and regulatory frame work in the country. 

However, the lack of long-term vision is something of a rarity in 

many companies which further results into such scandals and 

frauds. 

VII. CORPORATE GOVERNANCE DEVELOPMENTS IN 

INDIA 

     The initiatives taken by the Government in 1991, aimed at 

economic liberalization, globalization and privatization of the 

domestic economy, led India to initiate reform process in order to 

suitably respond to the developments taking place world over. 

On account of the interest generated by Cadbury Committee 

Report, the confederation of Indian Industry (CII), the Associated 

Chambers of Commerce and industry (ASSOCHAM) and, the 

Securities and Exchange Board of India (SEBI) constituted 

Committees to recommend initiatives in Corporate Governance. 

CII‘s Desirable Corporate Governance Code 

Confederation of Indian Industry (CII) took a special initiative on 

Corporate Governance, the first institution initiative in Indian 

Industry. The objective was to develop and promote a code for 

Corporate Governance to be adopted and followed by the Indian 

companies, whether in the Private Sector, the Public Sector, 

Banks or Financial Institutions, all of which are corporate 

entities. The final draft of the said Code was widely circulated in 

1997.In April 1998, the Code was released. It was called 

Desirable Corporate Governance Code. 

 

Kumar Mangalam Birla Committee 

Following CII‘s initiative, the Securities and Exchange Board of 

India (SEBI) set up a committee under the chairmanship of 

Kumar Mangalam Birla to promote and raise standards of 

corporate governance. This Report was the formal and 

comprehensive attempt to evolve a Code of governance in Indian 

companies, as well as the state of capital markets at that time. 

The recommendations of the Kumar Mangalam Birla Committe, 

led to inculsion of clause 49 in the Listing Agreement in the year 

2000.These recommendations aimed at improving the standards 

of Corporate Governance, are divided into mandatory and non-

mandatory recommendations. The said recommendations have 

been made applicable to all listed companies with the paid–up 

capital of Rs.3 crores and above or net worth of Rs.25 crores or 

more at any time in the history of the company. The ultimate 

responsibility for putting the recommendations into practice lies 

directly with the Board of Directors and the management of the 

company. 

 

Naresh Chandra Committee 
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The Enron debacle of 2001 involving the hand-in-glove 

relationship between the auditor and the corporate client, the 

scams involving the fall of the corporate giants in the U.S. like 

the WorldCom, Qwest, Global Crossing, Xerox and the 

consequent enactment of the stringent Sarbanes Oxley Act in the 

U.S were some important factors which led the Indian 

Government to wake up and in the year 2002,Naresh Chandra 

Committee was appointed to examine and recommend interalia 

amendments to the law involving the auditor-client relationships 

and the role of independent directors. 

 

N.R.Narayana Murthy Committee 

In the year 2002, SEBI analyzed the statistics of compliance with 

the clause 49 by listed companies and felt that there was a need 

to look beyond the mere systems and procedures if corporate 

governance was to be made effective in protecting the interest of 

investors. SEBI therefore constituted a Committee under the 

Chairmanship of Shri N.R.Narayana Murthy, for reviewing 

implementation of the corporate governance code by listed 

companies and issue of revised clause 49 based on its 

recommendations. 

 

Dr. J j irani Expert Committee on Company Law 

In 2004,the Government constituted a committee under the 

Chairmanship of Dr.J.J.Irani, Director, Tata Sons, with the task 

of advising the Government on the proposed revisions to the 

Companies Act,1956 with the objective to have a simplified 

compact law that would be able to address the changes taking 

place in the national and international scenario, enable adoption 

of internationally accepted best practices  as well as provide 

adequate flexibility for timely evolution of new arrangements in 

response to the requirements of ever-changing business models. 

 

 

VIII. OBSTACLES IN IMPROVING CORPORATE 

GOVERNANCE IN INDIA 

     Shareholding patterns in the countries like United Kingdom 

and United States of America is scattered in the nature. It is in 

such a way that no single individual investor can hold above a 

specific mentioned limit of stocks of a particular company. But 

the conditions in the rest of world are not the same. Developing 

countries like India are still suffering from the problems of 

concentrated ownership, agency problems and expropriation 

problems. Some of the main reasons behind poorly defined 

corporate governance in India are. 

a) Resistance to change. 

b) Distributional Carters. 

c) Principal-Agency Problems. 

d) Strategic Oligopolistic Rivalry. 

e) Poorly defined Corporate Governance Institutions 

f) Poor political Governance 

 

SCOPE FOR THE IMPROVEMENT IN CORPORATE 

GOVERNANCE FRAMEWORK OF INDIA 

The whole world is facing the problem of global financial 

meltdown. Western and European countries are the worst hit by 

this economic T-sunami. The Indian economy is not that severely 

affected but this has slowed down the growth rate of the 

economy. In order to have a sustainable growth and development 

of the economy, India needs a quick and effective change in its 

corporate governance framework. Followings are some of the 

suggestions for improving the corporate governance system of 

the country.  

   

1) Need for good governance for foreign investments. 

 The recent trends show a significant flow of Portfolio 

investment to developing nations, mainly by the financial 

institutions and the big pension funds ect. It further necessitates 

the need for improvements in the corporate governance in India. 

 

2) Development of basic financial infrastructure: 

A proper attention must be given to strengthen the banking sector 

and countries financial institutions. Institutions for corporate 

governance must be fair, transparent and effective in the country. 

3) Chairman and CEO: It is considered good practice to 

separate the roles of the Chairman of the Board and that of the 

CEO. The Chairman is head of the Board and the CEO heads the 

management. If the same individual occupies both the positions, 

there is too much concentration of power, and the possibility of 

the board supervising the management gets diluted.  

 4) Internal control system and Audit Committee: Boards 

work through sub-committees and the audit committee is one of 

the most important. It not only oversees the work of the auditors 

but is also expected to independently inquire into the workings of 

the organization and bring lapse to the attention of the full board. 

There is a strong need for developing a sound internal control 

system in India. 

5) Independence and conflicts of interest: Good governance 

requires that outside directors maintain their independence and 

do not benefit from their board membership other than 

remuneration. Otherwise, it can create conflicts of interest, by 

having a majority of outside directors on its Board.  

6) Flow of information: A board needs to be provided with 

important information in a timely manner to enable it to perform 

its roles. A governance guideline of General Motors, for instance, 

specifically allows directors to contact individuals in the 

management if they feel the need to know more about operations 

than what they are being told.  

7) Too many directorships: Being a director of a company takes 

time and effort. Although a board might meet only four or five 

times a year, the director needs to have the time to read and 

reflect over all the material provided and make informed 

decisions. Good governance, therefore, suggests that an 

individual sitting on too many boards looks upon it only as a 

sinecure for he or she will not have the time to do a good job.   
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8) Good governance parameters: In order to have good 

corporate governance in the organization the firm must ensure: 

 Transparency in the organization 

 Sound board structure 

 Defined board procedure 

 Investor right protection 

 & Good governance strategy. 

IX. CONCLUSION 

     In India the legislative and regulatory framework for the 

corporate governance are sound but the implementation part is 

poor. There is a huge gap between what is de-jure and de-facto. 

The state is still lagging behind when it comes to particularly 

private sector small and medium size industries. Major part of 

industrial set up is just their production units.  The government 

has also set up various committees, passed various regulations 

for the development of the industries in the country. There is a 

further need to strengthen the existing governance policies.     
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    Abstract- The Relative Permittivity of Binary Mixtures of 1,2-

Dichlorobenzene a Nuclear Extractant  with Five Nonpolar  

Solvents is Measured at Frequency 455 Khz and Temperature 

303.16K. The Dielectric Constant Data are used to Compute the 

Linear Correlation Factor and Excess Gibb‘s Free Energy in the 

Binary Mixtures. The Molecular Interaction is Found to be 

Dependent upon Concentration of 1,2-Dichlorobenzene as well 

as the Nature of the Solvent. 

 

    Index Terms- Dielectric constant, binary mixture, Kirkwood 

Frohlich equation. 

 

I. INTRODUCTION 

olvent extraction is an important experimental tool used for 

separation and purification of nuclear metals 
1)

.various 

commercial extracting agents namely , tri-n-butyl phosphate 

(TBP), methyl Iso-butyl ketone (MIBK), di-(2-ethylhexyl) 

phosphoric acid (D2EPHA), di-isobutyl ketone (DIBK),ethyl 

methyl ketone(EMK) and 1,2-dichlorobenzene are used in the 

nuclear energy industry for extraction and purification of metal 

ions,viz uranium (VI), thorium (IV), actinide and lanthanide 

elements 
2, 3)

. The mechanism involved in the solvent extraction 

process is one of the simple complex formation in which two 

distinct Phases appear –an organic phase which contains the 

metal ion and an aqueous phase which contains the rest of the 

product. But the formation of a third mixed organo-aqueous 

phase Inhibits phase separation and as such, reduces extraction 

efficiency. However, the third phase is eliminated by either 

addition of a suitable modifier/diluent to the extractant or by 

increasing the temperature of the system 
4)

. More desirable 

physico-chemical properties are ,however, obtained by blending 

the extractant with a suitable solvent for greater dispersal and 

more rapid phase disengagement 
5,6).

the dielectric spectroscopy 

method along with determination of dielectric permittivity and 

other physico-chemical studies, enables one to assess dipole 

moment of the resulting chemical adducts, determine the size of 

the molecules and complexes etc.  

       Therefore, it is essential to know the nature of molecular 

interaction of the extractant with possible polar/nonpolar solvents 

which may eventually be correlated with extraction efficiency. 

        Earlier, we have studied 
7)

 the ultrasonic response of binary 

mixtures of 1,2-dichlorobenzene with several polar liquids. It is 

indicated that chlorobenzene is probably more effective solvent 

for used as diluent in solvent extraction process. Many workers 
8-

13)
 have also studied molecular interaction of binary mixtures of 

different solute with polar and non polar liquids by dielectric 

ultrasonic and viscosity studies.  

       In the present study therefore we intend to investigate the 

nature of dipolar interaction of 1,2-dichlorobenzene a nuclear 

extractant with non polar liquids such as benzene ,CCl4 ,P-

xylene, dioxane and n-heptane to assess their suitability as a 

modifier. 

 

II. THEORY  

        Considering each kind of multimers as separately entity and 

assuming that total dipole moment of the cluster of one type has 

no specific correlation with the other, the value of the linear 

correlation factor g in the binary mixture, is obtained by 

extending the Kirkwood-Frohlich equation 
14, 15)

 and can be 

written as 
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          Where m   is the dielectric constant of the mixture  :   

the dielectric constant of the solute for frequency  → ∞ is taken 

as the square of the refractive index of the pure solute; 1  is the 

dielectric constant of the nonpolar liquid ; V,V1,V2 are the molar 

volumes of the mixture solvent(nonpolar) and solute(polar) 

respectively; X1,X2 are the mole fraction of nonpolar and polar 

liquids, respectively and μ  is the gas-phase dipole moment of the 

pure solute. Winkelmann and Quitzsch
 16)

 developed a dielectric 

model for binary mixtures of the liquids incorporating short-

range interaction effects between identical as well as dissimilar 

molecules which was further extended to link with previously 

known dipolar theories of the thermodynamics excess functions 
17, 18)

.As such, a comprehensive relation for thermodynamic 

excess functions of mixing 
19)

 from the measured values of 

dielectric constant was developed.                                                                                                                                                

          The excess Gibb‘s free energy of mixing G  in the 

binary mixture of an associated liquid and a nonpolar solvent is, 

S 
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Where R
0

f2=Reaction field parameter for the pure liquid  

            Rf2= Reaction field parameter for the binary mixture  

2  is the dielectric constant for pure solute (1,2-

dichlorobenzene) and the other terms are defined earlier.  

g‘ is the Kirkwood-frohlich linear correlation factor for the polar 

solute. 

 

III. EXPERIMENTAL 

        All the chemicals used were of analytical grade (E. Merck, 

BDH) and were further purified by standard procedures
 20)

.The 

dielectric constant for the pure liquids as well as for the mixtures 

was measured by Wave meter-Oscillator combination at 

frequency 455kHz 
21)

.The device was standardized with liquids 

of known dielectric constant . The cell temperature was 

controlled by circulating water maintained at constant 

temperature by a thermostat with temperature variation of 

±0.1
0
C.The refractive indices were measured at the regulated 

temperature by Pulfrich refractometer at sodium D-line .The 

reproducibility of dielectric constant measurement is 003.0  

and refractive index is .00002.0  The density measurement 

was done by a semi-microbalance with a pyknometer of 25 ml 

capacity placed in a separate thermostatic bath precise up to 

.01.0 C  the pyknometer is calibrated at 303.016 K with 

deionised double distilled water . The accuracy of measurement 

of density in this case is ±2x10
-5

 g cm
-3

. In spite of relatively 

higher isobaric expansivity of benzene i.e.12.4
,10 14  K
 

uncertainties involved in the measurement of density will not be 

manifested in the computed values of all the parameters to be 

assessed even for larger variation in the value of density to the 

extent ±10
-3

 g cm
-3

. For these maximum limits of variation, the 

evaluation of g, and G  could be done precisely up to second 

decimal digit.                                                                                                                                                                 

 

IV. RESULTS AND DISCUSSION 

         The dielectric constants of 1,2-dichlorobenzene  with  five 

nonpolar solvents viz. benzene, carbon tetrachloride(CCl4) , p-

xylene, n-heptane and dioxane were measured at 303.16 K. The 

experimental data were used to compute the values of the related 

parameters listed earlier. Some of the relevant data are displayed 

graphically in Fig1-2 and presented in table 1. 

        The result shows that for all five systems studied ΔG is 

positive over entire range of concentrations of the solute. The 

trend of variation of g, is how ever different .On the basis of 

trend of variation of g with mole fraction of 1,2-dichlorobenzene, 

the non polar liquids  can be divided in to three groups . Dioxane 

falls in the first group, benzene and CCl4 falls in the second 

group and n-heptane and p-xylene comes in the third group. Also 

similar type of response is observed in the binary mixtures of 

Acetyl acetone with above nonpolar liquids 
22)

. 

        The pure value of g of 1,2-dichlorobenzene is 0.926. This 

indicates the predominance of β multimers with antiparallel 

dipolar orientation. The trend of variation of g with changing 

dilution indicates that its value is dependent upon the 

concentration of the polar solute as well as the nature of the non 

polar solvents. 

        Dioxane exhibits a distinctly different response where the 

value of g remains greater than unity in low concentration region 

of solute indicates α-multimers and with increase in 

concentration of solute its value drops below unity indicates 

predominance of β-multimers. 

        The second group benzene and CCl4 value of g is less than 

unity throughout the whole concentration of solute molecule and 

steadily attains the value of pure solute with increase in 

concentration of pure solute. Further solvent in the third group, g 

is very very less in the low concentration region of the solute. 

With increase in concentration of solute molecules value of g 

increases to attain the pure value. 

        As the trend of variation of g indicates on dilution with 

solvent like benzene, CCl4, p-xylene, n-heptane 

demultimerization occurs, but still β-multimers prevail in the 

mixture. With lowering of 1,2-dichlorobenzene concentration , 

the scarce of 1,2-dichlorobenzene molecules are surrounded by a 

cage of  isolated nonpolar molecules and there fore fails to 

establish correlation among themselves on their own and the 

solvent molecules do not help in reinforcing angular                                                                                                                                              

correlation. On the other hand, introduction of dioxane increases 

angular correlation of solute from β-multimers to α- multimers 

because of dipole–induced dipole interaction between dioxane 

and 1,2-dichlorobenzene.  

        On the other hand benzene molecule has π-electron cloud. 

The scarce of 1,2-dichlorobenzene solute molecules are 

completely screened by the abundant of benzene molecules ,as a  

result demultimerization occurs . So value of g becomes very low 

at low concentration of the solute molecules.  

        CCl4 molecules possess spherical structure. At solute deficit 

region scarce of solute molecules are completely trapped by the 

rich solvent molecules as a result g value decreases considerably 

to low value. With increase in solute concentration, large number 

of solute molecules are surrounded by the smaller  CCl4 

molecules where many of them are likely to be stacked in wood-

pile manner, there fore ‗g‘ increases to attain the value of pure 

1,2-dichlorobenzene.  

        n-heptane molecule is a long chain big molecule having 

property of steric hindrance .In low concentration region of 

solute molecules abundant of n-heptane molecules completely 

hinders the correlation due to above property, which leads to the 

reduction of value of g to a very low value. With reduction of 

non-polar molecules, polar molecules could establish correlation 

among themselves resulting in rapid increase of ‗g‘ value.        
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Similar type of response has also been observed in TDP+ n-

heptane system.  

        In low concentration region of solute molecules where the 

isolated 1,2-dichlorobenzene molecules are surrounded by 

predominantly p-xylene environment , correlation become 

negligible and the  ‗g ‗value rather reflects that of non-polar 

solvent. In p-xylene similar type of response has also been 

observed in MIBK+p-xylene 
23)

.In p-xylene greater 

delocalization found in the benzene ring through hyper 

conjugative effect of methyl group, prevents establishment of 

angular correlation initially where the solvent is in excess .With 

the increase in the solute molecule, p-xylene environment rapidly 

changes and correlation among 1,2-dichlorobenzene is referred 

indicated by ascending value of ‗g‘ 

        Excess free energy (ΔG) is observed to be positive in all the 

cases. ΔG (max) decreases in the order n-heptane>p-xylene> 

CCl4>benzene> dioxane. The excess of β-multimers are expected 

to be associated with reduction in internal energy and 

consequently positive value of ΔG is observed to be maximum in 

group third liquids. How ever small value of ΔG for dioxane is 

compatible with trend of variation of ‗g‘, where the value of g is 

more than 1. There is a considerable conversion of β-multimers 

to α-multimers in dioxane rich region. The ΔG (max) being 

highest in n-heptane medium appears to be justified in view of 

the fact that g value in the mixture is very very less than unity 

over a large concentration range.  
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VI.   CONCLUSION 

       From the experimental findings it appears that the interaction 

of 1,2-dichlorobenzene with n-heptane is relatively stronger than 

other non-polar media. This corroborate our findings reported 

that n-heptane is probably more effective diluent in presence of 

the nuclear extractant 1,2-dichlorobenzene. 
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Fig 1 Variation of 'g ' with mole fraction of 1,2-dichlorobenzene  

Fig 2. Variation of ΔG with mole fraction of 1,2-dichlorobenzene 

 

 

 

 

Table I. Variation of Єm,g,ΔP,ΔG with the content of 1,2-dichlorobenzene in five nonpolar solvents at 303.16 K 

 

X2 εm g ΔG( J mol
-1

) 

           Benzene  

0.06 2.55 0.58 118.4 

0.12 2.89 0.64 216.4 

0.2 3.3 0.63 345.15 

0.25 3.52 0.61 411.51 

0.35 4.08 0.629 501.23 

0.46 4.85 0.67 532.34 

0.53 5.42 0.71 517.07 

0.6 6.03 0.75 479.89 

0.67 6.71 0.797 417 

0.72 7.14 0.81 375.52 

0.85 8.5 0.88 198.87 

0.91 8.98 0.89 131.69 

0.96 9.37 0.906 71.81 

  Carbon tetrachloride  

0.03 2.343 0.48 66.33 

0.08 2.55 0.53 169.04 

0.16 2.85 0.51 318.72 

0.21 3 0.485 409.08 

0.28 3.38 0.53 495.53 

0.35 3.8 0.57 555.19 

0.48 4.69 0.64 596.39 

0.57 5.35 0.68 584.14 

0.65 6.17 0.74 504.64 
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0.77 7.15 0.78 410.05 

0.87 8.21 0.84 259.13 

0.93 8.97 0.88 137.64 

0.97 9.46 0.91 57.14 

           p-xylene  

0.07 2.658 0.31 140.54 

0.12 2.78 0.36 238.52 

0.18 2.95 0.4 349.92 

0.22 3.09 0.43 416.93 

3.43 3.43 0.46 570.76 

0.42 3.89 0.51 673.56 

0.51 4.51 0.57 688.66 

0.56 4.95 0.63 662.41 

0.67 5.89 0.71 588.67 

0.76 6.87 0.78 460.68 

0.83 7.55 0.81 368.98 

0.88 8.25 0.85 255.65 

0.95 9.14 0.89 110.99 
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      Dioxane  

0.04 2.615 1.14 79.78 

0.095 3.075 1.05 165.25 

0.155 3.44 0.91 245.74 

0.22 3.92 0.89 306.16 

0.28 4.27 0.84 357.42 

0.35 4.52 0.76 427.1 

0.46 5.16 0.74 474.95 

0.53 5.78 0.78 450.11 

0.59 6.21 0.79 436.04 

0.67 6.87 0.81 387.57 

0.76 7.61 0.84 315.41 

0.82 8.4 0.89 205.73 

0.97 9.57 0.92 38.25 

   n-heptane  

0.05 1.962 0.22 132.29 

0.12 2.065 0.24 320.31 

0.17 2.155 0.26 452.88 

0.25 2.34 0.29 643.27 

0.31 2.492 0.32 790.18 

0.39 2.77 0.36 936.16 

0.45 3.14 0.43 971.24 

0.55 3.88 0.54 955.85 

0.65 4.72 0.61 879.12 

0.71 5.4 0.67 770.13 

0.76 6.04 0.72 658.93 

0.86 7.06 0.78 500.45 

0.94 8.52 0.85 225.54 
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    Abstract- An ad-hoc network is a collection of mobile 

nodes that dynamically form  a  temporary network  and  are  

infras- tructure less. Networks are protected using many 

firewalls and encryption softwares.  But many of them are not 

sufficient and effective due to its  limited  power  and  

mobility.  The ultimate goal of the security solutions for 

wireless networks is to provide security  services,  such  as  

authentication,  confidentiality,  in- tegrity, anonymity,  and 

availability,  to mobile users. Black hole attack  is one of the 

severe security  threats  in ad-hoc networks which can be 

easily employed by exploiting vulnerability of on- demand 

routing protocols such as Ad-Hoc On Demand distance vector 

(AODV). In this paper, we have surveyed and compared the 

existing solutions to black hole attacks  on AODV protocol. 

 

    Index Terms- MANET, AODV, Black hole attack 

 

I. INTRODUCTION 

mobile ad-hoc network [1] is a self organizing net- work 

that consists of mobile nodes that are capable of 

communicating with each other without the help of fixed 

infrastructure. On the contrary to traditional wired networks 

that use copper wire as a communication channel, ad-hoc 

networks  use  radio  waves  to  transmit  signals.  Mobility, 

an advantage of wireless communication, gives a freedom of 

moving around while being connected to a network 

environment.  Ad-hoc networks are so flexible that nodes can 

join and leave a network easily. But this flexibility of mobile 

nodes results in a dynamic topology that makes it very 

difficult in developing secure ad-hoc routing protocols. 

Security being a serious issue, the nature of ad-hoc networks 

makes them extremely vulnerable to adversarys malicious 

attacks.  First  of  all,  the  use  of  wireless  links  renders  a 

mobile ad-hoc network to be vulnerable to attacks of various 

types  -  black hole attack being one of them [2]. Unlike wired 

networks where an adversary must gain a physical access to 

network wires or pass through several lines of defense at 

firewalls and gateways, attacks on mobile ad-hoc network can 

come from all directions and target at any node. Compared to 

traditional wired networks (a network in which network 

traffic could be monitored at central devices such as switches 

and routers), mobile ad-hoc networks have no network 

concentration points to filter traffic. 

        The use of wireless links, lack of fixed infrastructure and 

the characteristic of dynamic topology associated with adhoc 

networks make it impossible to use wired network security 

mechanism as is. 

        In the rest of this paper, we summarizes the basic opera- 

tion of AODV protocol and Black hole attack and describe 

some methods that have proposed for detecting or preventing 

these attacks and provides a comparison for the methods and 

finally, we conclude the paper. 

 

II. AD-HOC ROUTING PROTOCOLS AND BLACK 

HOLE ATTACK 

        An ad-hoc routing protocol [3] is a convention, or stan- 

dard, that controls how nodes decide which way to route 

packets between computing devices in a mobile adhoc net- 

work. Being one of the category of ad-hoc routing protocols, 

on-demand protocols such as AODV (Ad-hoc Ondemand 

Distance Vector) and DSR (Dynamic Source Routing) es- 

tablish routes between nodes only when they are required to 

route data packets. 

        AODV [4] is one of the most common ad-hoc routing 

protocols  used for mobile ad-hoc networks. As its name 

indicates AODV is an on-demand routing protocol that 

discovers a route only when there is a demand from mobile 

nodes in the network. 

        In an ad-hoc network that uses AODV as a routing pro- 

tocol, a mobile node that wishes to communicate with other 

node first broadcasts an RREQ (Route Request) message to  

find a  fresh route to a  desired destination node. This process 

is called route discovery. Every neighboring node that 

receives RREQ broadcast first saves the path the RREQ was 

transmitted along to its routing table. It subsequently checks 

its routing table to see if it has a fresh enough route to the 

destination node provided in the RREQ message. The 

freshness of a route is indicated by a destination sequence 

number that is attached to it. If a node finds a fresh enough 

route,  it  unicasts an  RREP (Route Reply) message back 

A 
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Figure 1: Black hole attack in AODV 

 

 

along the saved path to the source node or it re-broadcasts the 

RREQ message otherwise. The same process continues until 

an RREP message from the destination node or an 

intermediate node that has fresh route to the destination node 

is received by the source node. 

        Route discovery is a vulnerability of on-demand ad-hoc 

routing protocols, especially AODV, which an adversary can 

exploit to perform a black hole attack on mobile ad- hoc 

networks. A malicious node in the network receiving an 

RREQ message replies to source nodes by sending a fake 

RREP message that contains desirable parameters to be 

chosen for packet delivery to destination nodes. After 

promising (by sending a fake RREP to confirm it has a path 

to a destination node) to source nodes that it will forward 

data, a malicious node starts to drop all the network traffic it 

receives from source nodes. This deliberate dropping of 

packets by a malicious node is what we call a black hole 

attack [5]. 

        A malicious node sends RREP messages without 

checking its routing table for a fresh route to a destination. As 

shown in Fig. 1 above, source node 0 broadcasts an RREQ 

message to discover a route for sending packets to destination 

node 2. An RREQ broadcast from node 0 is received by 

neighboring nodes  1,  3  and  4.  However,  malicious node  

4  sends  an RREP message immediately without even having 

a route to destination node 2. 

        An  RREP  message  from  a  malicious  node  [6]  is  

the first  to  arrive  at  a  source  node.  Hence,  a  source  

node updates its routing table for the new route to the 

particular destination  node  and  discards  any  RREP  

message  from other  neighboring nodes even  from  an  

actual destination node. Once a source node saves a route, it 

starts sending buffered data packets to a malicious node 

hoping they will be forwarded to a destination node. 

Nevertheless, a malicious node (performing a black hole 

attack) drops all data packets rather than forwarding them on. 

 

III. LITERATURE SURVEY 

        In this section, we review six different methods for the 

detection and removal of black hole attacks in AODV based 

Mobile Ad-Hoc networks. 

 
 

Figure 2.    DRI table for node1 

 

 

A. DRI table and Cross checking scheme 

        H.  Weerasinghe  and  H.  Fu  [7],  introduces the  use  of 

DRI  (Data  Routing  Information)  to  keep  track  of  past 

routing experience among mobile nodes in the network and 

crosschecking of RREP messages from intermediate nodes by 

source nodes to identify the cooperative black hole nodes, and 

utilize modified AODV routing protocol to achieve this 

methodology. Every node needs to maintain an extra DRI 

table, 1 represents for true and 0 for false. The entry is 

composed  of  two  bits,  From  and  Through  which  stands 

for information on routing data packet from the node and 

through the node respectively. 

        As shown in Table, the entry 1 1 implies that node 1 has 

successfully routed data packets from or through node 

5, and the entry of 0 0 means that node 1 has not routed any 

data packets from or through node 3. The procedure of 

proposed solution is simply described as below. The source  

node (SN) sends RREQ to each node, and sends packets to 

the node which replies the RREP packet. The intermediate 

node (IN) transmits next hop node (NHN) and DRI table to 

the SN, then the SN cross checks its own table and the 

received DRI table to determine the INs honesty. After that, 

SN sends the further request to INs NHN for asking its 

routing information, including the current NHN, the NHNs 

DRI table and its own DRI table. Finally, the SN compares 

the above information by cross checking to judge the 

malicious nodes in the routing path. 

 

Advantages 

        • Identification of multiple collaborative black hole 

nodes in a MANET. 

        • Discovery of secure paths from source to destination 

that avoid collaborative black hole nodes acting in 

cooperation. 

Disadvantages 

        • The main drawback of this technique is that mobile 

nodes have to maintain an extra database of past routing 

experiences in addition to a routine work of maintaining their 

routing table. It is evident that maintaining past routing 

experiences wastes memory space as well as consuming a 

significant amount of processing time which contributes to 

slow communication. 

        • The second drawback is over consumption of limited 

bandwidth.  Cross-checking of the validity of routes 

contained in RREP message from an intermediate node is 

implemented by sending a FREQ (Further Request) message 

to the next-hop of the particular intermediate node.  Sending 

additional FREQ messages consumes 
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i=1 

 
 

Figure 3: Distribution of network state 

 

 

a significant amount  of  bandwidth  from  an  already limited 

and precious resource. 

        • If there is not any attack in the network, this scheme 

works very slowly and has a huge overhead for check- ing all 

nodes in a route. 

 

B. Dynamic Learning Scheme 

        Kurosawa et al. [8] proposed a dynamic learning method 

to detect a black hole node. In this approach, the normal state 

views are updated periodically to adapt to the frequent 

network changes and clustering-based technique is adopted to 

identify nodes that deviate from the normal state. It is 

required to observe if the characteristic change of a node 

exceeds the threshold within a period of time. If yes, this 

node is judged as a black hole node, otherwise, the data of the 

latest observation is added into dataset for dynamic updating 

purposes. However, it does not involve a detection mode, 

such as revising the AODV protocol or deploying IDS nodes, 

thus, it does not isolate black hole nodes. 

        They have adopted the following 5-step process: 

        1)  Feature  selection:  To  express  state  of  the  

network at each node, multidimen- sional feature vector is 

defined.Usually the number of sent out RREQ and the 

number of received RREP, The average of difference of Dst 

Seq in each time slot between the sequence number of RREP 

message and the one held in the list are taken as features. 

        2) Calculate mean: The mean vector values of these 

features  are  calculated,  as  shown  in  eqn  where  D 

represents training data set for N time slot. 

 
 

Figure 4.    Flowchart for Dynamic learning system method 

 

 

        4)  Anomaly detection: When the distance for any input 

data  sample is  larger  than the Th, it  is  considered deviates 

from the normal traffic and hence, judged as an attack. 

d(x > Th : attack d(x) ≤ Th  : normal 

        5)  Dynamic training: By using data collected in initial 

time,  the  calculated  mean  vector  will  be  used  to detect 

the next period time interval. If it is judged as normal, the 

corresponding data set will be used as learning data set, else, 

it is treated as data with attack and consequently discarded. 

This learning process is repeated for every interval. 

        Advantages 

        • Here adopt anomaly-based detection technique; detect- 

ing any deviation from the established normal profile. 

Disadvantages 

        • This technique suffers from a high false-alarm rate es- 

pecially when the normal behaviour definitions are still 

unclear and non-standard in wireless ad hoc networks. 

 

C. DPRAODV scheme 

        In paper [9] authors P. Raj have proposed Detection, 

Prevention and Reactive AODV (DPRAODV) Scheme. A 

new control packet called ALARM is used in DPRAODV, 

while other main concepts are the dynamic threshold value. 

Unlike normal AODV, the RREP  seq  no is extra checked 

whether higher than the threshold value or not. If the value of 

RREP  seq  no is higher than the threshold value, the sender is 

regarded as an attacker and updated it to the black list. The 

ALARM is sent to its neighbors which includes the black list, 

thus the RREP from the malicious node is blocked but is not 

processed. This sequence number threshold is calculated

xD=1/N(Pn Xi 

) 

 

        Hence the initial training data refer to the data col- 

lected in the first interval of the network, i.e. T0 . 

        3)  Calculate threshold: For each time slot, they 

calculate the distance of each input data sample x to the mean 

vector as shown here. 

d(x)=|x − xD| ∧ 2 

        From  the  learning  data  set,  the  distance  with  the 

maximum value is extracted as threshold Th. 

Th = d(xI ) 

by average of tables entries sequence numbers in a certain 

period of time. According to this scheme, the black hole 

attacks not only be detected but also prevented by updating 

threshold which responses the realistic network environment. 

       Advantages 

       • Main benefit of this method is simplicity. 

       • On the contrary of other methods, no energy is con- 

sumed for monitoring. 

       Disadvantages 
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Figure 5: Flowchart of Intrusion Detection by IDAD 

 

 

        • DPRAODV simply detects multiple black holes rather 

than cooperative black hole attack. 

        • This method may also make mistake when a node is 

not malicious, but according to its higher sequence number 

may be entered into blocked list. 

        •  This process takes a considerable amount of time to 

notify  all  nodes  for  a  large  network  in  addition  to the 

network overhead that can be caused by ALARM broadcast. 

 

D. IDAD scheme 

        In [10] authors Alem, Y.F et al. proposed a solution 

based on Intrusion Detection using Anomaly Detection 

(IDAD) to  prevent attacks by the both single and multiple 

black hole  nodes.  IDAD  assumes every  activity  of  a  user  

can be  monitored  and  anomaly  activities  of  an  intruder  

can be identified from normal activities. To find a black hole 

node IDAD needs to be provided with a pre-collected set of  

anomaly activities,  called  audit  data.  Once audit  data 

collected and it is given to the IDAD system, which is able to 

compare every activity with audit data. If any activity of a 

node is out of the activity listed in the audit data, the IDAD 

system isolates the particular node from the network. 

 

        Advantages 

        • The reduction of the number of routing packets in turn 

minimizes network overhead and facilitates a faster 

communication. 

        • To avoid false positive alarms of intrusion detection, 

this technique checks multiple anomaly conditions. 

        Disadvantages 

        • Neighbour nodes may give false information. 

 
 

Figure 6: Merkle tree example 

 

 

E. Merkle tree Method 

        Main idea of [11] is using of Merkle tree. Merkle tree is 

a binary tree which each leaf contains a hash value and 

intermediate nodes use leaves hash values to create a new 

combined hash. Fig. 6 shows this process in one Merkle tree. 

        h denotes a one-way hash function. For e.g. , the 

function SHA-1 [12]. || is the concatenation operator. Values 

of leaves 1,2,4,  respectively,  are:  h(a),  h(b),  h(c).The  

value  of  the interior node 3 is: h(h(a)||h(b))  which is the 

hashing result of the concatenation of values of children 1 and 

2. Idem for the node 5 whose value is h(h(h(a)||h(b))||h(c)) 

and children are: 3 and 4. 

        For detecting black hole attack, each node contains a 

hash which is combination of nodes id and a secure value that 

only  the  node  knows.  Source node  has  concatenation of 

all hashes of one route to destination in its memory. The 

procedure of checking hash values is showed in figure. In the 

Fig. 7, each node sends concatenation of its hash and previous 

nodes in route with RREP packet from destination to source. 

Source node compares this value with prior saved hash value 

of this route in its memory and if any differences found, it 

then informs other nodes about maliciousness of this route. 

Difference between saved value and new value shows that 

one node may drops RREQ packets and does not send packets 

to destination that does not have correct value. 

        Advantages 

        • In this method all nodes do not monitor each other so a 

lot of energy is not consumed for monitoring. 

        • Detecting cooperative black hole attacks is another 

benefit of this scheme. 

        Disadvantages 

        • If a secure constant value is considered for hash, 

malicious nodes in the path after a time period can drop 

packets easily and do not send them to destination, 
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Figure 7: Merkle tree Detection Process 

 

 
 

Figure 8: AODV Protocol Packet Exchange 

 

 

because its  hash is  constant and does not have  any guarantee 

for detecting attacks. 

        • This method does not refer to how source node first 

gathers concatenated hash value of all route values. 

        • If calculation process of hash is performed all the time, the 

huge overhead is created. 

 

F.  Sequence number Comparison scheme 

        Lalit Himral et al [13] have proposed method to find the 

secured routes and prevent the black hole nodes (malicious node) 

in the MANET by checking whether there is large difference 

between the sequence number of source node or intermediate 

node who has sent back first RREP or not. Generally, the first 

route reply will be from the malicious node with high destination 

sequence number, which is stored as the first entry in the RR-

Table. Then compare the first destination sequence number with 

the source node sequence number, if there exists much more 

differences between them, surely it is from the malicious node, 

immediately remove that entry from the RR-Table. 

        Destination Sequence Number [14] is a 32-bit integer as- 

sociated with every route and is used to decide the freshness of a 

particular route. The larger the sequence number, the fresher is 

the route. In Fig 8, Node N3 will now send it to node. Since node 

N1 and node N2 do not have a route to node D, they would again 

broadcast the RREQ control message. RREQ control message 

broadcasted by node N3 is also expected to be received by node 

M  (assumed to be a malicious node). Thus, node M being 

malicious node, would generate a false RREP control message 

and send it to node N3 with a very high destination sequence 

number, that subsequently would be sent to the node S. However, 

in simple AODV, as the destination sequence number is high, the 

route from node N3 will be considered to be fresher and hence 

node S would start sending data packets to node N3. In this 

method before sending data packets firstly source node will 

check the difference between sequence numbers. If it is too large, 

obviously the node will be a malicious one, and it will be isolated 

from the network. Otherwise it simply transfers the data packets 

to the destination node. 

        Advantages 

        • This solution may be used to maintain the identity of the 

malicious node as MN-Id, so that in future, it can discard any 

control messages coming from that node. 

        Disadvantages 

        • This method cannot find multiple black hole nodes. 

 

IV. OBSERVATION AND ANALYSIS 

        The various solutions to black hole attacks are analyzed and 

made a comparison based on different criteria and depicted in 

Table 1. 

 

 

Schemes 

Introduced 

new packets 

(yes/no) 

Modifies 

AODV 

(yes/no) 

Detection 

type 

 

Drawbacks 

DRI & 

Crosschecking 

yes yes Co-

operative 

black hole 

Memory 

overhead 

Dynamic 

learning 

no no Single 

black hole 

High false 

alarm rate 

DPRAODV yes no Single 

black hole 

Time Delay 

Routing 

overhead 

 

IDAD 

 

yes 

 

no 

Multiple 

balck hole 

Cannot detect 

new types of 

attacks 

Merkle tree no no Co-

operative 

balck hole 

Huge 

overhead 

Sequence no: 

comparison 

no yes Single 

black hole 

Sequence no: 

limit 

overhead 

Table I 

CO M PA R I S O N  C H A RT 

 

 

V. CONCLUSION AND FUTURE SCOPE 

        Black Hole Attack is a main security threat that affects the 

performance of the AODV routing protocol. Its detection is the 

main matter of concern. Due to the inherent design disad- 

vantages of routing protocol in MANETs, many researchers have 

conducted diverse techniques to propose different types of 

prevention mechanisms for black hole problem. 
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        This paper has consolidated various works related to black 

hole attack detection methods in AODV-based MANETs and 

pointed out their advantages and disadvantages and at the end, 

we compared these methods from some aspects and observe that 

the mechanisms detects black hole node, but no one is reliable 

procedure since most of the solutions are having more time 

delay, much network overhead because of newly introduced 

packets and some mathematical calcula- tions. For future work, 

to find an effective solution to the black hole attack on AODV 

protocol. 
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    Abstract- The physical set up and growing inhabitants of an 

area as well as the dynamic human decisions determine the 

pattern of land use. The Pattern of land use for different purposes 

in any area influences the local and anticipated future economy. 

The industrial land use pattern of a particular spatial unit of the 

earth‘s surface is characterized by the positive and negative 

effects. The relationship between changing land use pattern and 

population growth is communicated by a number of socio-

economic, cultural, political, industrial and other aspects. An 

effort towards better education, health & nutrition as well as 

better scientific and technological education will be a solid 

contribution to the appropriate use of land in a particular area. In 

the absence of the above said effort there will be a threat to 

sustainability. During the last few decades, most of the 

agricultural paddy fields have been used for the establishment of 

brick industries in the neighboring areas of urban centers due to 

high demand of building materials. The immediate outcomes of 

such type of transformation of land use can be summarized as 

threat to fertility of attached agricultural land, land and air 

pollution, sanitation, problem to child labours, change of 

demographic structure due to migrated labours and also other 

relevant socio-economic aspects. In this paper an attempt has 

been made to highlight the trend of decadal population growth 

and to highlight the present scenario of the land use pattern of the 

brick industries at the villages under Ganeshkuwari Gaon 

Panchayat measuring an area about 1518.95 hectares and 

population more than 7000 of Sipajhar C.D. Block, Darrang 

district, Assam. The present work tries to trace out the changing 

population scenario, land use pattern, brick industrial economy 

and relevant problems related to brick industrial growth. SOI 

topographical maps, secondary data, field data, GIS and field 

observations will be used to carry out this study. 

 

    Index Terms- Ganeshkuwari GP, Anticipated Future 

Economy, Demographic structure, Industrial Land use, 

Demographic Structure, GIS 

 

I. INTRODUCTION 

and cover and land use change are increasingly recognized 

as major factors of global environmental change (Meyer and 

Turner 1994) [1] 
i
and important for sustainable management of 

natural resources. Human impact on global land cover change, 

especially in terms of change from agricultural land cover to 

industrial land cover, has been one of the important issues. The 

present century has been a century of unprecedented population 

growth, economic development and environmental change. The 

world population grew by four times from 1.6 million to 6.1 

million persons during 1900 to 2000. Decrease in mortality rate 

is partially responsible for this rapid population growth. In 

addition, advances in public health and medicine have increased 

the life expectancy of populations worldwide. Thus, the rapid 

growth of human population is often identified as one of the 

main factors behind environmental degradation. Population 

affects the environment mainly through changes in land use and 

industrial metabolism. (Turner and Meyer, 1991).The rapid rate 

of industrial development in India has on one hand make the 

country self reliant in industrial produce and has enabled the 

country to earn foreign exchange through export of manufactured 

goods, it has also created hazardous environmental problems by 

polluting air, land and water not only in the urban and industrial 

centers but also in the rural areas on the other hand. The land use 

pattern of land varies from one region to another not because of 

diversity in the naturals endowments alone, but more importantly 

as a result of variations in the adaptability of human beings under 

the inter functions of nature and man. In most parts of the world, 

land use can be considered an interface between natural 

conditions and anthropogenic influences. The extent of 

population growth drives the change in land use pattern. Most 

underdeveloped countries place so much faith in industrialization 

without proper controls which lead to serious environmental 

problems. The brick industries as one of the ceramic industries 

had been started in West Bengal in 1874 [2] 
ii
and at present these 

industries have become the major earning source for the owner as 

well as the workers engaged in these industries. The growth of 

these industries has been changing the land use pattern, land 

cover scenario and the socio economic conditions of the 

inhabitants of a particular locality. The main purpose of this 

paper is to highlight the decadal population change of the 

villages belonging to the study area, the land use and land cover 

of the study area and the socio economic status of the persons 

engaged in the brick industries. In order to advance this purpose, 

the paper has been structured under the following headings.  

 

II. GEOGRAPHICAL SETTING OF THE STUDY AREA  

         The study area is located in Ganeshkuwari Gaon Panchayat, 

Sipajhar Block ,Darrang district in the northern part of the 

Brahmaputra River of Assam, India. The study area covers an 

area of 1518.95 hectares. It lies between 26°15‘-26°19‘N and 

91°47‘-91°52 E    (Fig 1). The study area is located in the 

interfluvial regions between the two rivers i.e., the Barnadi river 

L 
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and the Nanai river. The study area represents variations in 

topology- high mountains, river valley and Plain area. The 

elevation of the study area is about 48 to 50 meters above mean 

sea level. The important hills of the study area are Jauhar Parbat, 

Dewarmati Pahar, Kenwari Pahar and Madogholi pahar, Dipling 

Parbat, Barkhdia Parbat, Baman Parbat and Khatra Parbat. 

Wetlands like Bar Beel, Medhi Pukhuri and Baman Beel are seen 

in the study area. The brick industry flourishes rapidly in this 

area because of suitable climate, soil, easy market to the nearby 

urban centers. Because of diversity of topology of the study area 

brick industries were established in the foothills of the hills, near 

the river and in the agricultural land. The region has suffered 

from severe land degradation due to the increasing number of 

brick industries and rapid population growth. The region also 

experiences a high rate of land use change. The area is drained 

by the lower reaches of the two northern tributary rivers of the 

mighty Brahmaputra namely Barnadi, Nanai and their small 

tributary branches for which the area is frequently affected by 

flood. 

 

III. DATA USED  

         The data has been collected from primary and secondary 

sources. The data collected from the primary sources include the 

survey data by schedule, and GPS. The data collected from the 

secondary sources include the demographic data (Primary 

Census abstracts for the years 1971, 1991and 2001 from the 

Directorate of Census Operations, Census of India), Survey of 

India (SOI) toposheet (Scale-1:50,000 & No. 78N/15) for the 

year 1971 and IRS LISS-III FCC, 17-12-02  collected from 

Assam Remote Sensing Application Center (ARSAC). The base 

map of the study area has been obtained from the Primary 

Census abstracts and Administrative Atlas of Assam, 2001.  

 

 

IV. METHODOLOGY  

         The study on the dynamic phenomena such as land use 

change and population growth pattern is based on the field 

survey and also on the secondary data. The population census 

data for the study area for the years 1971, 1991 and 2001 have 

been collected from the Census of India office. ERDAS (Leica) 

and ArcGIS software (ESRI) have been used to generate various 

thematic layers like boundary map, roads, rivers, settlements and 

administrative boundary map using the toposheets and other 

available maps. Land use map have been prepared using different 

layers. Population growth of the study area has been evaluated 

using the demographic data of three decades, i.e.1971, 1991 and 

2001 from Census of India. The trend of the Decadal population 

change of the included villages of the study area is obtained by 

plotting the data in the suitable graph. The required information 

of the brick industrial belt has been collected by field visit and 

using schedule & GPS  

 

V. OBJECTIVES  

i) to analyze the decadal population change of the villages under 

the study area . 

ii) to examine the land use pattern of the study area. 

iii) to study the socio-economic aspects of the population section 

engaged in the brick industries of the study area.  

 

VI. POPULATION CHANGE  

         Population change or population growth is used to imply 

the change in the number of inhabitants of a region during a 

specific period of time, irrespective of the fact whether change is 

negative or positive. Such a change can be measured in terms of 

absolute numbers and in terms of percentage [3]
iii

. The three 

basic components of population change are fertility, mortality 

and migration. The study area faces the problems of migration of 

labour from other places in brick industry, resulting in increase in 

population as well as decrease in the mortality due to improve in 

health facilities. Due to increasing demand of the bricks from the 

surrounding urban places, brick industries grow at a rapid rate in 

the study area. The trends of population change/population 

growth in the villages of the study area during the different 

decadal period are shown in the [Table 1] and [fig: 2] 

 

 

 

. 
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Fig. 1 Locational map of the study area 
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Table 1: Trend of population growth in the study area 

 

Village Name Area (acres) 1971 1991 2001 

Khanapara No.1 290 627 2578 797 

Khanapara No.2 392 21 159 149 

Solmara 975 448 293 1164 

Kuarizan 473 123 505 944 

Major Chuba 297 207 2490 772 

Chamuapara 628 291 137 565 

Kalitapara 586 745 495 1197 

Kuarigaon 1736 456 617 1219 

Khalihai Gaon 1028 411 968 922 

Khalihai Pathar 289 354 1077 687 

Total 6676 3683 9319 8416 

 

 
 

Fig. 2 : Trend of population growth in different decadal period 

 

 

 

          The Population growth of the study area shows both 

positive as well as negative growth. In some villages like 

Khanapara No.1, population increases rapidly from 1971-1991. 

But during 1991-2001, population decreases slowly in this 

village. In the other villages like solmara, Kuarigaon, Kalitapara 

the population increases rapidly from 1991-2001 than 1971-

1991.Due to the growth of the brick industries migration rate 

increases at some villages, while in some villages negative 

growth takes place. Population increases rapidly in 1991 in 

Major Chuba and again decreases in 2001. Laborers are 

indigenous as well as migrants. The population growth takes 

place in the area as the migrants laborers migrate at a large scale 

in the study area in comparison to the indigenous laborers. The 

demographic structure of the study area is totally affected during 

1971 to 1991, as the population increases at a rapid rate in some 

villages in the study area like Khanapara No.1, Major Chuba and 

Khalihai Pathar. The demographic change in the decrease and 

increase in population numbers in the study area is observed and 

it is caused by the ongoing flood inundation due to the nearest 

location of the villages to the rivers and the high birth rate and 

better medical facilities. The table-1 and figure-2 highlights the 

decadal population in the study area. 

 

6.1. Change of general caste population  
          The study area is mainly dominated by general caste 

population, as most of the brick industrial owners and indigenous 

laborers are Muslims and the general caste Hindus. The numbers 

of general caste population decrease in the year 2001 in 

comparison to 1971 and 1991 in the villages namely Khanapara-

1, Khanapara-2, Chamuapara and Kholihoi pathar. The other 

villages experience a normal trend of population change. Most of 

the brick owners are indigenous and some are from outside the 

study area. The [Table-2] indicates the changing nature of 

general caste population in the study area.   
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6.2 Change of Scheduled Caste POPULATION  

          The [Table-3] indicates the drastic change in the scheduled 

caste population numbers and concentrations. As per the census 

report of 1971, SC population are mainly concentrated in the 

villages namely Khanapara No. 1, Chamuapara, Kuarigaon and 

Khalihoigaon. The census report of 1991 depicts the drastic 

change in the concentration of SC population. Khanapara No. 1 

is the only village which has the minimum SC population 

concentration of 14 numbers. The population record of 2001 

census highlights that the villages namely Khanapara no.-2 and 

Kalitapara has no concentration of SC population. The other 

villages excluding the above said two villages have more or less 

concentration of SC population. 

 

 

Table-2: Decadal Population Change of General Caste Population in the study area. 

 

Villages 

1971 1971 1991 1991 2001 2001 

Male Female Male Female Male Female 

Khanapara No.1 329 298 1350 1228 413 384 

Khanapara No.2 12 9 111 48 80 69 

Solmara 230 218 167 126 605 559 

Kuarizan 65 58 273 232 502 442 

Major Chuba 109 98 75 62 295 270 

Chamuapara 146 145 1291 1199 385 387 

Kalitapara 385 360 257 238 618 579 

Kuarigaon 221 235 310 307 633 586 

Khalihai Gaon 209 202 485 483 469 453 

Khalihai Pathar 188 166 566 511 349 338 

Source: Census of India Report, 1971, 1991, 2001 

 

Table-3: Decadal Population Change of Scheduled Caste Population in the study area. 

 

Villages 

1971 
 

1991 
 

2001 
 

Male Female Male Female Male Female 

Khanapara No.1 79 94 8 6 148 143 

Khanapara No.2 0 0 0 0 0 0 

Solmara 0 0 0 0 9 7 

Kuarizan 0 0 0 0 3 5 

Major Chuba 0 0 0 0 165 153 

Chamuapara 100 103 0 0 46 49 

Kalitapara 0 0 0 0 0 0 

Kuarigaon 3 2 0 0 49 54 

Khalihai Gaon 19 21 0 0 48 54 

Khalihai Pathar 0 0 0 0 8 6 

 

Table-4: Decadal Population Change of Scheduled Tribes Population in the study area. 

 

Villages 

1971 

 

1991 

 

2001 

 

M F M F M F 

Khanapara No.1 3 0 0 0 0 0 

Khanapara No.2 0 2 0 0 1 1 

Solmara 0 0 0 0 0 0 

Kuarizan 0 0 0 0 5 1 

Major Chuba 0 0 0 0 0 0 

Chamuapara 0 0 0 0 0 0 

Kalitapara 0 0 0 0 0 0 

Kuarigaon 89 88 0 0 129 114 
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Khalihai Gaon 23 15 0 0 59 38 

Khalihai Pathar 84 77 0 0 135 115 

Source: Census of India Report, 1971, 1991, 2001 

 

6.3 Change in Scheduled Tribe POULATION 

          The census records of 1971 and 2001 indicates the 

concentration of ST population in large numbers in the villages 

namely kuarigaon, Kholihoigaon and Khalihoipathar only. The 

minimum concentration is seen in the Khanapara no.-1 and 

khanapara No.-2 villages as indicated in the [Table 4]. The 

census report of 1991 represents no concentration of ST 

population in the study area. 

 

VII. LAND USE 

          Land use relates to human activity or economic function 

associated with specific piece of land and land cover refers to the 

extent and of the features present on the earth surface (Lilles and 

et.al, 2007) [4]
iv
.Human impact on global land cover change, 

especially in terms of change from agricultural land cover to 

industrial land cover, has been one of the important issues for 

sustainable development of any area. Information on land use or 

land cover also provides a better understanding of the spatial 

distribution of the cropping pattern, fallow lands, forest, grazing 

land, water lands and surface water bodies and important 

developmental planning (Philip & Gupta, 1990) [5]
v
.The land use 

pattern of the study area is characterized by so many physical 

and cultural features. The land use pattern of this interfluvial 

brick industrial belt area is analyzed with the help of the 

available toposheets of that area and the present observation of 

the study area. Based on the analysis of toposheet of the study 

area, the land use can be categorized into barren land, forest, 

wetlands, agriculture, grassland and industries. Rapid growth of 

brick industries in the study area has totally changed the land use 

pattern of the area. Field survey in the study area shows decline 

of agricultural land cover due to increasing number of brick 

industries in the study area. The comparison of  the  land use 

pattern of the study area in 2002 with 1971 in terms of brick 

industries then it becomes clear that there was only one brick 

industry in the area which increases to 10 in 1991 and in 2002 

the number increases to 22.The total area under brick industrial 

sector has been increased from 30 bigha in 1971 to 270 bigha in 

1991 and 530 bigha (70.75 hectares) in 2002.This shows that 

suitable environmental conditions, proper market and the 

nearness to the urban centers results in rapid growth of brick 

industry in the study area. The figure 3 and figure 4 highlights 

the land use pattern of the study area indicating the change in the 

total number of brick industries. 

 

  

    

 
 

Fig. 3 - Land use map of the study area in 1971. 
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Fig. 4- Land use map of the study area with some brick industries in 2002. 

 

 

VIII. SOCIO-ECONOMIC STATUS OF THE BRICK INDUSTRIES  

8.1. Growth of Brick Industries  

         Rapid growth of the brick industries in the study area is due 

to the suitable climatic condition, soil condition and increasing 

demand from the peripheral urban centers. In1971, there was 

only 1number.of brick industry in the study area, which increases 

to 10 numbers. in 1991, and 22 numbers. in 2002. The name of 

the existing brick industries in the study area is mentioned in the 

[Table-5] and [Table 6] indicates the numbers of brick industries 

in different years  

 

 

8.2. Manpower and estimated totaL ASSETS FOR A NEW 

BRICK INDUSTRY  

         The total estimated cost needed for establishing a brick 

industry is about 15,00000/-and the required materials needed 

for such industry are Plain picket, 1No.brick, 2No.brick, 

3No.brick,Cement, Bamboo, Iron/rod, land Area and JCB 

dumper set. Besides these 250-300 numbers of laborers, 

permission from the concerned Deputy Commissioner, NOC 

from local inhabitants, pollution free certificate from the State 

Pollution Control Board are the prime needs. The [Table 7] 

highlights the basic estimated assets with quantity for the 

establishment of a brick industry.  
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Table 5- Name of the brick industries in the 

different villages of the study area. 

 

Name of 

the brick 

industry 

Inclusive 

Village Name 

Name of 

the brick 

industry 

Inclusive 

Village Name 

APB Dampur IBI Kuarijan 

KMB Hetemtola/ 

Singimari 

KBI 2 No. Major 

Chuba 

TBI Hetemtola/ 

Singimari 

SKB Maruachuburi 

IBI Kuwarijan MAA 2 No. Major 

Chuba 

HBI Dampur KBI 2 No. Major 

Chuba 

DNP Kholihoi VBI Maruachuburi 

SAR 2 No. Major 

Chuba 

RKB Kholihoi 

SBI Ganeshkuwari SPB Kalitapara 

BTI Kholihai MEA Kuwarijan 

MBI Hetemtola SAN Kholihoi 

SMB Dampur - - 

 

Table 6- Numbers of brick industries in different years 

 

Year 1971 1991 2002 

Number 01 10 22 

 

Table 7- Estimated Assets and Man Power with Quantity for 

a new brick industry 

 

Sl. 

No. 

Assets 

& Man 

Power 

Quantity Sl. 

No. 

Assets 

& Man 

Power 

Quantity 

01 Plain 

Picket 

brick 

12000 

pieces 

07 Rod/Iron 10 quintal 

02 Number 

1 brick 

33000 

pieces 

08 Land 

Area 

25-30 

bigha 

03 Number 

2 brick 

50000 

pieces 

09 Labourer 250-300 

Numbers 

04 Number 

3 brick 

13000 

pieces 

10 J C B 

Dumper 

set 

3 / 4 

Numbers 

05 Cement 150-200 

bags 

11 Sand 

and 

Stone 

5-10 truck 

06 Bamboo 10000-

15000 

12 Others NOC, 

Permission 

etc. 

 

Source: Data based on field survey carried out by the author, 

2010 

 

 

8.3. Production and Supply 
         The production from the brick industries is about 6 rounds 

in one year. The numbers of bricks produced in each round is 

about 6, 00,000, i.e., 36, 00,000 bricks in a season. The 

production of the bricks of different quality is totally dependent 

on the weather condition i.e. rain free season of the year. 

Generally preparation of the raw bricks start from the month of 

September and burning process ends before the last part of April 

and first halve of May in a year. At present the owners of two of 

the brick industries have purchased two costly raw brick 

producing machines which can produce 2000 numbers of raw 

bricks per hour to speed up the production as well as to reduce 

human labour. These brick industries supply their bricks to the 

nearest urban centers like Guwahati, Rangia, Mangaldai, 

Kharupetia, Routa and the nearest local places.  

 

8.4. Income Levels of the owners  
         The income level of the owner is very high and sound. 

They sell their bricks at rate of 4.00/- and 5.00/- per 

piece of brick. The seasonal income of the owner is not less 

than 10 Lakhs, and in the rainy season the income becomes 

less as the study area is an occasional flood prone area.  

 

8.5. Locality of the labourers and age group 

         The laborers in the brick industries of the study area are 

indigenous as well as migrants from Koch Bihar, Barpeta, 

Mangaldoi and Kharupetia of West Bengal and Assam. . The 

numbers of indigenous laborers is less in comparison to the 

migrant‘s laborers. The maximum numbers of workers are 

belonged to the age group of 15-60 years. As per the field 

observation of the study area, the workers get their wages on the 

basis of their duration of working hours. The minimum range of 

wage is 100/- per day. No worker has settled permanently in 

the study area through inter caste marriage with local people or 

other way. They use to come in the season along with their 

family and leave the area during the rainy season. Most of the 

labourers are belonged to scheduled caste and general muslim 

caste. 

 

8.6. School and sanitation facilities FOR THE LABOURERS  

         The Sarba Siksha Abhijan of Assam Govt has provided the 

primary school facilities to the children of the labourers to 

enhance the educational quality. The sources of water for the 

domestic use were mainly from the Tube wells and the nearest 

rivers. Most of the owners of the industries have provided the 

proper water facilities with running water linkage, concrete 

lavatory facilities and medical facilities to the laborers. Although 

the water for domestic use in the industrial area is of good 

quality, the laborer and indigenous dwellers usually suffers from 

some water-borne diseases like diarrhea, dysentery and jaundice. 

The sick laborers are brought to the nearest Dumunichowki and 

Sipajhar health centers 

 

IX. ENVIRONMENT DEGRADATION  

The rapid growth of brick industry in the study area results in 

decrease in the soil quality and number of plots for agricultural 

purposes, besides air pollution from the chimneys. Earth cutting 

from the hill side for the establishment of new brick industry 

leads to the landslide problem as well as decrease of forest cover 

in the study area. At present decrease of forest cover in this area 

has become a threat to the wild animals, particularly for Tigers. 
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Now the conflict in between wild animal and man is a common 

feature in the study area. The issuing authority of permission 

certificate, pollution certificate and also the local people must be 

aware of the probable hazardous situation of the area due to the 

on going growth of brick industries in the study area.  

 

X. CONCLUSION 

         The human decisions and physiographic settings of any 

area determine the use of land for different purposes. The present 

paper tries its best to outline the village wise decadal population 

change of the study area, number of indigenous and migrant 

labour population, the changing trend of the brick industries on 

the land cover map and socio-economic condition of the brick 

industries of the study area. The growth of the brick industries in 

the study area has modified the land use pattern, socio-economic 

condition, ecological set up and demographic structure of the 

industrial belts. The ongoing increase in the number of brick 

industries in the study area has been reducing the area under 

paddy crops and alternatively has been increasing the area under 

brick industrial activity. The owners of the different brick 

industries of the area are economically benefitted by utilizing the 

favorable ecological condition of the study area. The three main 

objectives of this paper are fulfilled in the foregoing 

representations and analysis of relevant data as indicated in 

different tables and figures.  The precise representation of 

different aspects of the brick industrial belt of the study area as 

mentioned in different sections of the paper will be useful to the 

environmentalists, land use planners as well as research workers. 

The present study does not end unless various land use 

parameters relating to the growth of brick industrial belt are 

comprehensively analyzed and understood. 
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Abstract- The tensile behaviour of Ring spun, Rotor spun, Air-jet 

spun and DREF-3 Friction spun yarns has been investigated at 

high strain rates and different gauge lengths. It is observed that 

the increase in gauge length from 150 mm to 500 mm decreases 

continually the yarn tenacity, breaking extension, but increases 

the breaking work and the modulus. The rotor spun yarns exhibit 

a minimum reduction in tenacity while the air-jet spun yarns 

show a greater drop in tenacity and breaking extension when 

tested at longer gauge lengths. Amongst all yarns, the ring spun 

yarns exhibit highest tenacity and modulus followed by rotor 

spun yarns and air-jet spun yarns. The yarn tenacity, breaking 

extension, breaking work and breaking time are found to be 

power law functions of gauge length while the modulus is 

preferably a logarithmic function of gauge length. The 

percentage increase in tenacity is higher in case of 20 Ne cotton 

ring spun yarn followed by the corresponding rotor spun and air-

jet spun yarns. All these observations ascribe to the nature of the 

responses of the constituent fibres at differences amongst the 

structures of these yarns. 

 

Index Terms- Tensile Behaviour, Specimen Length, Tenacity, 

Breaking Extension, Failure, Structure 

I. INTRODUCTION 

t is well known that the tensile behaviour of a spun yarn 

depends largely on the characteristics and structural 

arrangements of its constituent fibres. Every spinning technology 

produces a yarn of unique structure owing to its unique method 

of fibre integration and nature of twisting. Hence, the geometric 

configurations of fibres are different in the yarns spun on 

different spinning systems.  For instance, a ring spun yarn 

exhibits a near cylindrical helix structure, which is almost not 

valid in case of rotor spun, friction spun, and air-jet spun yarns. 

The core-sheath structure and differential twisting of fibres is a 

common feature of rotor spun and friction spun yarns.  Similarly, 

an air-jet spun yarn consisting of a core of parallel fibres 

wrapped by sheath fibres, exhibits a fasciated yarn structure. 

Therefore, due to the marked structural differences, the responses 

to the tensile forces of these yarns are expected to be different. In 

addition, the failure mechanics of yarns as a combined 

phenomenon of fibre slippage and breakage is also likely to be 

different in the above yarns of differing structural features. 

Further, the theoretical analysis of the tensile behaviour of a 

staple-fibre spun yarn is highly complex, mainly because of 

discontinuities at fibre ends. Also, yarns in many textile 

operations are subjected to sudden stresses at high stress-induced 

speeds. For instance, during the insertion of weft, whether by 

projectile or air jet, the yarn has to withstand accelerations of 

many thousands of times greater than that due to gravity. Hence 

it becomes important to understand the stress-strain responses of 

yarns under non-standard loading conditions vary over a range of 

strain rates and specimen lengths.  

The effect of rate of loading on the tensile properties of spun 

yarns was first investigated by Midgeley and Pierce [1] (1926). 

Working on a 16-tex cotton yarn, the authors observed that the 

yarn breaking strength bears an inverse logarithmic relationship 

with the time-to-break, expressed in seconds. Working on the 

same subject at a later date, Meredith [2] (1950)  observed that 

the breaking strength of ring spun cotton yarn drops by 9% for 

every tenfold increase in the breaking time ranging from 10 

seconds to 10 hours. The author had also shown that a low twist 

yarn gives a larger percentage drop in strength as compared to a 

normal twist yarn and that the maximum breaking extension for 

normal twist yarn occurs within the breaking time range of 1-10 

seconds. The compliance ratio, which Meredith defined as 

extension per unit load, was shown to decrease linearly with the 

logarithm of extension rate. A drop in compliance ratio of 7.8% 

was observed with a ten-fold increase in the rate of extension. 

Kaushik et al. [3] Studied the influence of extension rate and 

specimen length on the tensile behaviour of rotor spun 

acrylic/viscose yarn. They found that the maximum yarn tenacity 

occurs at a strain rate of 20 cm/min for a gauge length of 10 cm 

and at a strain rate of 100 cm/min for a gauge length of 50 cm. 

The breaking extension on the other hand, was shown to increase 

with increase in extension rate. 

Hearle and Thakur [4] studied the effects of rate of extension and 

gauge length on the load-extension behaviour of twisted 

multifilament yarns. They observed sharp (catastrophic) yarn 

breaks at a specimen length of 10 cm but the breaks were partial 

and non simultaneous at shorter gauge lengths (2.5 cm and 1.0 

cm). The rate of extension, in addition to gauge length, was 

found to influence the breakage mode. Thus partial breaks were 

observed even at a 10 cm gauge length when the rate of 

extension was sufficiently low. The authors explained that the 

elastic energy stored in a yarn that is under increasing axial 

tension will be a function of the gauge length and that the energy 

stored in the short test specimen may not be adequate to cause 

sharp and instantaneous breaks. 

Realffet al. [5] dealt with the influence of gauge length on yarn 

properties. The yarns produced on ring, air-jet, and rotor spinning 

systems were tensile tested at a range of gauge lengths above and 

below the mean staple length. At longer gauge lengths, yarn 

failure was found to be the result of combined slippage and 

breakage of fibres. At shorter gauge length, yarn failure was 

shown to result from a greater extent of fibrebreakage and less 

I 
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slippage. The balance between slippage and breakage was shown 

to vary with yarn structure. Thus slippage was found to be more 

predominant in the failure of air-jet yarn, especially at longer 

gauge lengths. The strength obtained at very short gauge length 

was shown to differ considerably from that predicted based on 

the weakest link theory and the authors argued that this deviation 

from a predicted value serves as proof of a change in failure 

mechanism at very short gauge lengths.  

Backer et al. [6] proposed that the mechanism of failure might 

also change due to a decrease in the test length. They observed 

different range of failure zone sizes of ring spun and rotor spun 

yarns, for different gauge lengths. This is given in Table 1. 

According to their observation, for ring-spun yarn there are many 

broken fibres and a small failure zone size in the 76.2 mm gauge 

length. At 12.7 mm gauge length, there is a concentration of fibre 

breaks and a few pulled-out fibres in the failure zone; here the 

extensive fibre breakage would result in a substantial decrease in 

lateral pressure on the few remaining fibres present in the failure 

zone. The specimen of < 2 mm has a small failure zone size with 

highly concentrated fibre breaks. 

 

Table 1  Range of Failure Zone Sizes for Different Gauge Lengths 

 

Yarn Type Gauge length (mm) Failure zone size (mm) 

Ring spun 76.2 < 3 

Ring spun 12.7 2-4 

Ring spun < 2 0.5-2 

Air-jet spun 76.2 3.5-10.5 

Air-jet spun 12.7 3-8 

Air-jet spun < 2 0.5-2 

 

For air-jet spun yarns, the failure zone at 76.2 mm gauge length 

is characterized by a greatly reduced cross-section over a length 

of 8mm. These tapered ends suggest that fibre slippage has 

dominated the failure process, since few wrapper fibres appear to 

be broken as identified in the SEM photomicrograph. Upon 

failure of these wrapper fibres, there is a decrease in inter-fibre 

pressure, thus leading to increased fibre slippage and ultimately, 

yarn failure is dominated by slippage. The change in mechanism 

from fibre slippage to fibre breakage appears clearly in 

photomicrograph, where the 12.7 mm gauge length sample 

exhibits a concentrated region of thinning and the < 2 mm gauge 

length sample shows numerous broken fibres with a 

comparatively small number of fibres pulling out in the yarn 

center. When both ring spun and air-jet spun yarns are tested at 

well above and well below the staple length of 31.8 mm, the air-

jet spun yarn shows lower strength in the first case and higher 

strength in the second case as against the ring-spun yarn. In the 

first case, the failure mechanism for air-jet spun yarn is slippage 

dominated but for ring-spun yarn it is breakage dominated. But 

in the second case, the air-jet spun yarn shows more strength than 

ring spun yarn because the difference in surface helix angle (), 

since > 0 for ring spun yarn and  0 for core fibres in air-jet 

yarn. While comparing the influence of gauge length on failure 

for ring spun yarn and rotor spun yarn, they found from SEM 

photomicrographs that the ring spun yarn fails by fibre breakage 

at both long and short gauge lengths. But the rotor yarn shows a 

change in failure mechanism from a fibre slippage dominant 

failure at longer gauge length (127 mm) to a fibre breakage 

dominant failure at shorter gauge length (12.7 mm and < 2 mm). 

Oxenhamet al. [7] compared the effect of gauge length on ring 

spun and open-end friction spun yarns and found that the strength 

of ring spun yarn shows a sharp drop as the gauge length 

increases from 1 mm to 40 mm (which is approximately the fibre 

length). The strength of friction-spun yarn also drops sharply as 

gauge length increases, but for this yarn it decreases in gauge 

length from 1 mm to 20 mm (which is almost equal to the fibre 

extent in this yarn). For gauge lengths greater than 40 mm, the 

strength of ring spun yarn appears to be fairly constant where 

asthe strength of the friction spun yarn continues to decrease as 

the gauge length increases, reflecting the discontinuities observed 

in the yarn formation zone in friction spinning. 

Peirce [8], after studying the strength and variability 

theoretically, proposed the ―chain weak link‖ theory and has 

shown that the predicted probability distribution Fl(x),  for the 

strength at any gauge length l from a knowledge of strength 

distribution Fl0(x) at a  given length  l0  is given by: 

Fl(x) = l  [l  Fl0 (x)]
 m

,  where m = l / l0 

He established the following relationship between the strength, 

test length and irregularity: 

ZL = Z [l – s / Z 4.2 (l r 
(1/5)

)],  and,  

sL/ s = r 
(1 / 5)

,  

Where ZL =Strength of staple yarn at gauge length L 

r = (Tested gauge length, L / elementary length, le) 

Z = Average strength of elementary lengths,  

s = Standard deviation of element strength 

sL= Standard deviation of the yarn strength at tested gauge length 

L. 

Some researchers (Grant et al. [9],  Pillay [10], Kapadia [11]) 

have attempted empirical approaches to understand the nature of 

strength variation with the test length. They found the following 

logarithmic, exponential, and power law relationships between 

tenacity (T) and gauge length (L):  

 T= a+ b log L; T = ae
bl,

; T= aL
b
 

Where a, b are constants. 

A power law equation gives rise to singularities at extreme 

values of L, i.e., When L= 0, tenacity becomes infinity and when 

L= (, tenacity become zero, neither of which is actually true. 

Hattenschwileret al. [12]  in order to identify the breaking point 

in the tested sample, applied the following method. Within the 

yarn sample, exactly 50-cm length was marked and the yarn was 

tested on an Evenness Tester recording a diagram. Following the 

tensile strength, the exact point of rupture with the 50-cm length 

was measured. The identified breaking point was then marked in 

the diagram previously recorded on the Evenness Tester. This 

method offers the possibility of verifying whether rupture took 
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place in a thin place or thick place. For cotton ring spun yarn (30 

Ne), they found that approximately half of all ruptures happened 

in parts of the yarn which were above the mean value, whereas 

the other half occurred in parts which were below the mean 

value. In the region of thick places, ruptures were recorded up to 

+60% cross-sectional increases, whereas in the area of thin 

places they had occurred up to a minimum of –40%. They argued 

that the rupture takes place at a thin place due to more stress 

concentration in that zone. But thick place becomes weakest 

point, if the difference in mass between thin place and thick place 

is considerable; there will be a significantly higher amount of 

twist in the thin place, as compared to the thick place, thus 

leaving the thick place with a very low tensile strength. 

Hussainet al. [13] have used six yarn samples spun from 

different varieties of cotton on ring spinning and rotor spinning 

to study the effect of gauge length on the three principal tensile 

properties, namely tenacity, breaking strain, and specific work of 

rupture. The yarns were tested at gauge lengths ranging from 1 

cm to 70 cm. It was found that the breaking strain and specific 

work of rupture decrease with increase in gauge length. Tenacity 

also decreases with increase in gauge length in both types of 

yarns, the decrease being more pronounced for ring spun yarns.  

Cybulska and Goswami [14] have studied the tensile behaviour 

of air-jet spun yarn (29 Tex), rotor spun yarn (30 Tex) and ring 

spun yarn (24 Tex). All the three yarns were produced from a 

50:50 polyester/cotton blend. From the above study, the authors 

have concluded that the tensile behaviour of staple yarn is 

strongly influenced by its structure. The distribution of fibres 

along the yarn length provides significant information about the 

tensile properties of yarns. The higher the number of fibres in the 

yarn cross-section, the higher is the breaking load, elongation 

and energy-to-break. The structure of staple yarn should help in 

better understanding of its tensile behaviour and the effect of 

disposition of fibres in the yarn on its strength. The effect of rate 

of extension of the tensile properties of a spun yarn was 

investigated by Radhakrishnaiah and Huang [15]  Cotton yarns 

of 18s Ne were spun on the ring, rotor and friction spinning 

systems. Similarly, cotton/polyester (50:50) yarns of the same 

count were produced on ring, rotor, friction and air-jet spinning 

systems. These yarns were tested at gauge lengths of 45 mm and 

500 mm and at test speeds varying from 15 mm/min to 2000 

mm/min. Based upon the analysis of failure modes of the yarns, 

it was concluded that there are major differences in stress-strain 

behaviours of cotton yarns representing the three spinning 

systems. The average stress-strain curves of the cotton/polyester 

yarns representing the three spinning systems were found to be 

somewhat similar up to the yield point.  The traverse rate appears 

to have a similar effect on the stress-strain responses of three 

cotton yarns. The polyester/cotton yarns representing the three 

different spinning systems, however, fail to show a similar 

change in stress-strain responses with the change in traverse rate. 

Further, all six experimental yarns show catastrophic failure at 

500 mm gauge length. At 45 mm gauge length, ring spun yarns 

show most catastrophic failures while the rotor, air-jet and 

friction spun yarns show mostly non-catastrophic failure. In view 

of these observations, the present research work has been 

planned to investigate the tensile behaviour of yarns spun on 

most common spinning systems, at different specimen lengths. 

 

II. EXPERIMENTAL PROCEDURE 

A. Preparation of Yarn Samples 

The yarn samples representing Ring, Rotor, Air-jet, and DREF-3 

Friction spinning systems were prepared from Cotton fibres of 

S6 variety and Polyester fibres of 44 mm and 1.55 dtex. Yarns of 

20 Ne and 30 Ne were produced from cotton and polyester on a 

laboratory model G 5/1 Ring frame. Similarly, 20 Ne and 30 Ne 

yarns were spun from cotton and polyester on a laboratory model 

Air-jet spinning machine MJS 802. In Rotor spinning, only 

cotton yarns of 10 Ne and 20 Ne were produced on a commercial 

Rotor spinning machine BD 200A, and due to unavailability of 

facilities, polyester rotor yarns could not be spun.  The DREF-3 

friction spun yarns of 6 Ne and 10 Ne were produced from cotton 

and polyester respectively on a laboratory model DREF 3 friction 

spinner. The yarn sample preparation plan and the process 

parameters used is given in Table 2 

 

Table 2 Particulars of Yarn Sample Preparation 

 

Ring Spun Yarns 
Spindle Speed 

(r/min) 
Break Draft 

Twist 

Multiplier 
Traveller 

20Ne Cotton 15000 1.23 4 2/O 

30Ne Cotton 15000 1.23 4 2/O 

20Ne Polyester 15000 1.23 3.5 2/O 

30Ne Polyester 15000 1.23 3.5 1/O 

Air-jet Spun Yarns 
N1 Pressure 

(kg/cm²) 

N2 Pressure 

(kg/cm²) 

Delivery Speed 

(m/min) 
Total Draft 

20Ne Cotton 2.0 4.5 180 152 

30Ne Cotton 2.0 4.5 180 225 

20Ne Polyester 2.0 4.5 180 119 

30Ne Polyester 2.0 4.5 180 184 

Rotor Spun Yarns Feed Rate (m/min) 
Opening Roller 

Speed (r/min) 

Rotor Speed 

(r/min) 

Delivery Rate 

(m/min) 

10Ne Cotton 1.31 8000 70000 112 
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20Ne Cotton  0.42 8000 70000 73.7 

DREF-3 Friction 

Spun Yarns 
Core-Sheath Ratio 

Delivery Rate 

(m/min) 

Spinning Drum 

Speed (r/min) 

Suction Pressure 

(mbar) 

6Ne Cotton 60:40 150 5000 20 

10Ne Polyester 60:40 250 5000 20 

 

B. Measurement of Yarn Tensile Properties 

All the yarn samples were tested on Tensomax 7000 and 

Tensojet 4 for tensile characteristics, like breaking force, 

tenacity, breaking elongation, breaking work, and modulus at 1% 

extension and 3% extension. The yarn samples were tested at at 

varying gauge lengths of 150 mm, 250 mm, 350 mm and 500 

mm using a constant test speed of  5 m /min. In each case, 50 

tests were conducted and the average values of breaking time, 

breaking force, tenacity, breaking elongation, breaking work, and 

modulus is computed. 

III. RESULT AND DISCUSSION 

The results of all yarns were analysed and the variations tensile 

properties of yarns caused due to increase in gauge length and 

strain rate are subjected to tests of significance at 95% 

confidence level and inferences are drawn. 

A. Influence of Gauge Length on Yarn Tensile Properties 

i. Ring Spun Yarns 

It can be understood from the analysis of results given in Table 3 

for ring spun yarns that an increase in gauge length from 150 mm 

to 500 mm decreases the yarn tenacity and breaking extension 

but increases the breaking work, breaking time and modulus at 

both 1% and 3% extensions. Typical graphs showing these trends 

for 20 Ne polyester ring spun yarn are given in Figures 1-3. The 

reduction in tenacity and the extension can be attributed to the 

well known weak-link effect (Midgeley and Pierce 1926), 

according to which the probability of presence of weakest link is 

greater in a longer specimen, which thus breaks early and results 

in lower strength and extension. The reduction in tenacity of 20 

Ne and 30Ne polyester ring spun yarns is significant at 5% 

confidence level. Considering all the four samples of ring spun 

yarns, on an average, the tenacity and extension drop by 5-7.5% 

and 10.5-12.5% respectively. 

 

Table 3 Effect of Gauge Length on Tensile Properties of Ring Spun Yarns 

 

20 Ne Cotton 30 Ne Cotton 

L 150 250 350 500 L 150 250 350 500 

T 0.1 0.1 0.2 0.2 t 0.1 0.1 0.2 0.2 

F 551 549 524 531 F 355 353 337 338 

T 18.7 18.6 17.8 17.8 T 18.1 17.9 17.1 17.1 

E 4.8 4.6 4.3 4.2 E 5.1 4.9 4.6 4.5 

W 204 336 418 608 W 146 231 287 408 

M1 2.1 2.6 3.2 4.4 M1 2.2 2.7 3.2 4.5 

M3 2.7 4.6 5.9 6.5 M3 2.2 4.4 5.0 5.1 

20 Ne Polyester 30 Ne Polyester 

L 150 250 350 500 L 150 250 350 500 

T 0.3 0.4 0.5 0.8 t 0.2 0.3 0.5 0.7 

F 1197 1170 1131 1121 F 778 750 740 719 

T 40.5 39.6 38.3 38.0
a 

T 39.5 38.1 37.6 36.5
a 

E 15.4 14.6 14.1 13.7 E 13.3 12.5 12.3 11.9 

W 1191 1828 2370 3364 W 747 1106 1527 2029 

M1 1.6 1.7 2.2 3.2 M1 2.3 2.5 2.7 3.3 

M3 1.6 3.5 4.2 5.1 M3 2.5 4.7 5.2 5.7 
L: Gauge Length (mm);  t: Breaking Time (sec);  F: Breaking Force (cN);   

E: Breaking Extension (%);  T: Tenacity (cN/tex); W: Breaking Work (kgf.m );   

M1: Modulus (N/tex) at 1% extn.;  M3: Modulus (N/tex) at 3% extn; 
a reduction in tenacity is significant at 95% confidence level 

The breaking work is a function of the product of breaking force 

and elongation (actual increase in the length of original 

specimen). The higher breaking work of a longer specimen of 

yarn as observed from Table 3 is due to the great increase in the 

length of the original specimen during extension. For instance, in 

case of 20 Ne cotton ring spun yarn, the elongation of 150 mm 

specimen is 7.2 mm whereas the same for 500 mm specimen is 

21 mm. 

The modulus refers to the resistance offered by the yarn to 

extend and is determined by the ratio of stress to strain. The 

modulus measured at 1% extension is often referred to as the 

initial modulus. The modulus at 3% extension indicates the 

resistance offered by the yarn when it is subjected to such an 

extension level during post-spinning, weaving or knitting 

operations. From Table 3, it is observed that the modulus (at both 

1% extension and 3% extension) increases with an increase in the 
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gauge length of the yarn. In a shorter specimen, as it is strained 

initially, the instantaneous tension builds up results in quicker 

fibre straightening and ready extension, thus showing lower 

modulus. This effect can be understood from the nature of the 

force-elongation curve shown in Figure 4. On the contrary, the 

longer specimen exhibits lower extension owing to delayed 

tension build up, perhaps caused by partial relaxation of the 

applied stress and thus registering a relatively higher modulus. 

The nature of the load - elongation curve (Figure 5) of a longer 

specimen is essentially different from that of a shorter specimen. 

The modulus at 1% extension is relatively higher for finer yarns 

as compared to the coarser yarns. This can be attributed to the 

fact that finer yarns with a relatively higher twist and enhanced 

structural cohesion offer greater resistance to extension and thus 

exhibit higher modulus. 
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Figure 1 Effect of Gauge Length on Tenacity and Elongation (%) 

(20 Ne Polyester Ring Spun Yarn) 
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Figure 2 Effect of Gauge Length on Breaking Force and Breaking Work 
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(20 Ne Polyester Ring Spun Yarn) 
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Figure 3 Effect of Guage Length on Modulus and Breaking Time 

(20 Ne Polyester Ring Spun Yarn) 

 

 
Figure 4 Force-Elongation Curve for 20Ne Cotton Ring Yarn at 150 mm 
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Figure 5  Force-Elongation Curve for 20Ne Cotton Ring Yarn at 500 mm 

 

ii. Air-jet Spun Yarns 

It can be seen from Table 4 that the influence of gauge length of 

tensile characteristics of air-jet spun yarns is almost similar as in 

the case of ring spun yarns discussed above. However, as 

compared to ring spun yarns, the air-jet spun yarns register a 

slightly higher reduction in tenacity (8-12%) and extension (11-

18%) due to increase in gauge length from 150 mm to 500 mm. 

The percentage drop in tenacity and extension is found to be 

relatively higher in case of cotton air-jet spun yarns as compared 

to polyester air-jet spun yarns. The nature of stress-strain curves 

for cotton air-jet spun yarns differs considerably from that of 

polyester air-jet spun yarns, which is clearly evident from 

Figures 6-7. It can be visualized from the stress-strain curves that 

the cotton air-jet yarns exhibit greater fibre slippage as compared 

to the polyester air-jet spun yarns. The cotton fibres owing to 

their shorter length might not have produced effective and tighter 

wrapping as compared to the polyester fibres, which are 

relatively long and expected to result in longer wrapper extent 

and firm wrappings in the yarn. Due this reason, the cotton air-jet 

spun yarns exhibit very low strength as compared to their 

polyester counterparts, which is very clear from the results given 

in Table 4. 

 

Table 4 Effect of Gauge Length on Tensile Properties of Air-jet Spun Yarns 

 

20 Ne Cotton 30 Ne Cotton 

L 150 250 350 500 L 150 250 350 500 

t 0.1 0.1 0.2 0.3 t 0.1 0.1 0.2 0.3 

F 252 239 234 226 F 171 169 161 154 

T 8.5 8.1 7.9 7.6 T 8.7 8.6 8.2 7.8 

E 6.0 5.5 5.2 4.9 E 5.5 5.4 5.3 4.8 

W 127 185 244 326 W 87 131 192 218 

M1 1.2 1.4 2.0 2.4 M1 1.6 1.7 1.8 2.5 

M3 1.3 2.3 2.6 2.8 M3 1.9 2.6 2.8 3.2 

20 Ne Polyester 30 Ne Polyester 

L 150 250 350 500 L 150 250 350 500 

t 0.2 0.3 0.4 0.6 t 0.2 0.4 0.5 0.7 

F 811 798 744 713 F 511 498 494 470 

T 27.5 27.0 25.2 24.2
a 

T 26.0 25.3 25.0 23.9
a 

E 13.1 12.4 11.5 11.3 E 13.9 13.4 13.0 12.4 

W 710 1104 1378 1828 W 479 750 1011 1335 

M1 1.1 1.3 1.9 2.2 M1 1.3 1.4 1.8 2.2 

M3 1.2 1.6 2.2 2.5 M3 1.2 1.6 2.0 2.6 
a
 reduction in tenacity is significant at 95% confidence level 
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Figure 6 Force-Elongation Curve for 30s Cotton MJS Yarn at 150mm 

 

 
 

Figure 7 Force-Elongation Curve For 30s Polyester MJS Yarn at 150mm 
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Figure 8 Reduction in Yarn Tenacity and Extension as a function of Gauge Length 

 

iii. Rotor Spun and DREF-3 Friction Spun Yarns 

The rotor spun yarns and DREF-3 friction spun yarns also depict 

similar tensile behaviour against variation in gauge length (Table 

5) as already observed for ring spun and air-jet spun yarns. But 

interestingly, the drop in the tenacity and extension of longer 

specimen (500 mm) is most minimum in  rotor spun yarns, say 

about 2.7% and 7.7% as compared to a shorter specimen (150 

mm). This is clearly evident from Figure 8. The 6 Ne cotton and 

10 Ne polyester DREF-3 friction spun yarns show a relatively 

higher reduction in tenacity and breaking extension with an 

increase in gauge length; a similar effect already discussed in the 

case of air-jet spun yarns. This can be attributed to the fact that 

both the air-jet spun and DREF-3 friction spun yarns exhibit 

core-sheath type structures, wherein the probability of occurrence 

of irregular wrapped portions (weak zones) is expected to be 

more in longer specimens of such yarns. The irregularly wrapped 

zone in a longer specimen can be treated as a weak zone, wherein 

the core fibres might slip readily at higher levels of stress, thus 

causing a higher drop in tenacity and extension. 

 

Table 5 Effect of Guage Length on Tensile Properties of Rotor Spunand DREF-3 Friction Spun Yarns 

 

Rotor Spun Yarns 

10 Ne Cotton 20 Ne Cotton 

L 150 250 350 500 L 150 250 350 500 

t 0.1 0.2 0.3 0.4 t 0.1 0.2 0.3 0.4 

F 982 972 951 947 F 464 468 465 463 

T 16.6 16.5 16.1 16.0 T 15.9 15.7 15.7 15.6 

E 6.8 6.7 6.5 6.3 E 7.6 7.4 7.1 7.0 

W 495 795 1062 1141 W 254 414 569 808 

M1 1.6 2.3 2.4 2.5 M1 1.2 1.5 2.1 2.6 

M3 1.7 3.0 3.0 3.1 M3 1.8 1.9 2.5 2.9 

DREF-3 Friction Spun Yarns 

6 Ne Cotton 10 Ne Polyester 

L 150 250 350 500 L 150 250 350 500 

t 0.1 0.1 0.1 0.2 t 0.2 0.3 0.4 0.6 

F 1396 1390 1315 1288 F 1698 1683 1489 1452 

T 14.2 14.1 13.4 13.1 T 28.8 28.5 25.2 24.6
a 

E 4.1 3.7 3.4 3.2 E 12.1 11.2 10.1 9.8 

W 422 684 866 1159 W 1405 2161 2531 3430 

M1 1.5 2.6 3.8 4.6 M1 1.1 1.7 2.6 3.0 

M3 1.8 4.9 5.7 6.8 M3 0.9 3.7 4.8 5.1 
a
reduction in tenacity is significant at 95% confidence level 
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When the tensile characteristics of 20 Ne cotton ring spun, rotor 

spun and air-jet spun yarns are compared, it is observed that at all 

levels of gauge length, the ring spun yarn exhibits higher strength 

and modulus followed by rotor spun yarn and air-jet spun yarn. 

The rotor spun yarn has highest breaking extension and breaking 

work. The ring spun yarn shows lowest breaking extension while 

the air-jet spun yarn lies in between the rotor spun and ring spun 

yarns in this respect. These differences in tensile characteristics 

of above yarns are ascribed to marked differences amongst their 

structural features. Finally, by plotting the values of breaking 

force, tenacity, breaking extension, breaking work and modulus 

of all yarns against the values of gauge length, it is deduced that 

breaking force, tenacity, breaking extension, and breaking work 

are power law functions of gauge length while the modulus is 

preferably a logarithmic function of gauge length. The regression 

equations and coefficients of determination for all the yarns are 

given in Table 6. 

 

Table 6 Regression Equations and Coefficients of Determinationfor Yarn Tenacity as a function of Gauge Length 
 

Yarn Type Count Regression Equation R
2 

Ring spun 

20 Ne Cotton T = 13.389L
-0.0902 

0.99 

30 Ne Cotton T= 23.128L
-0.0487

 0.81 

20 Ne Polyester T = 54.34L
0.0582

 0.96 

30 Ne Polyester T = 54.141L
-0.063

 0.99 

Air-jet spun 

20 Ne Cotton T = 13.389L
-0.0902 

0.99 

30 Ne Cotton T = 13.92L
-0.0909 

0.89 

20 Ne Polyester T= 48.647L
0.1114

 0.91 

20 Ne Polyester T = 36.203L
-0.0653 

0.93 

Rotor spun 
10 Ne Cotton T = 19.729L

-0.0337 
0.93 

20 Ne Cotton T = 16.53L
-0.0083 

0.99 

DREF-3 friction spun 
6 Ne Cotton T = 20.7L

-0.0733
 0.86 

10 Ne Polyester T = 61L
-0.1462

 0.84 

T: Tenacity of yarn (cN/tex);  L: Gauge Length (mm) 

 

IV. CONCLUSION 

 The increase in gauge length of yarn continually 

decreases its tenacity, breaking extension but increases 

the breaking time, breaking work and modulus at 1% 

extension and 3% extension. 

 The air-jet spun yarns show higher drop (10%) in 

tenacity while the rotor spun yarns record minimum 

reduction (3%) in tenacity. 

 The ring spun yarns exhibit highest modulus followed 

by rotor spun and air-jet spun yarns. 

 The modulus is relatively higher for finer yarns as 

compared to that for coarser yarns. 

 The yarn tenacity, breaking extension, and breaking 

work are power law functions of gauge length while the 

modulus is preferably a logarithmic function of gauge 

length. 

The findings of the present work will be of great use to the 

spinners and quality control personnel to select suitable gauge 

lengths for different types of yarns to depict high tenacity, 

extension and breaking work depending upon the application. 

This study also helps to understand the performance of yarns, 

which are subjected to various strain rates during post-spinning, 

weaving and knitting operations.  
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Abstract- Cryptography is an art and science. It is a playing 

major role in information and security division. The main aim of 

the cryptography is protecting the data from unauthorized users 

or hackers. ―Cryptography is subject contains two parts one is 

encryption and another one decryption. Encryption is a process 

converting the plain text to cipher text using some keys. 

Decryption is a process of converting the cipher text to plain text 

using the keys‖. There are several algorithms in cryptography to 

encode and decode the data based on the key. 

This paper discusses types of cryptography and different keys in 

cryptography. The paper can give brief description about 

symmetric key algorithms and we are proposing new algorithm 

in symmetric key cryptography. The proposed algorithm contains 

two levels of Exclusive OR (XOR) operation. This algorithm is 

useful in transmission of messages and data between one user 

and another. 

 

Index Terms- Cryptography, Encryption, Decryption, Symmetric 

Key. 

I. INTRODUCTION 

ryptography is a subject concentrate on hiding the text or 

information secretly. Cryptography is branch of 

Mathematics and Computer Science.   The modern Cryptography 

is providing the platform to store the important data secretly or 

publicly, for example Digital Signatures, Online authentication 

and mainly in Communications. In telecommunication 

cryptography is necessary when communicating over any 

unauthorized medium, which includes just about any network, 

particularly the Internet and online communication [1]. From 

1900 B.C onwards Egyptians were introduced this concept. 

Cryptography not only protects the data from theft or alteration, 

but also be used for user authentication [1]. Cryptography is 

combination of encryption and decryption. Encryption is a 

process of converting the plain text to cipher text using with 

some keys, whereas decryption is process of converting the 

cipher text to plain text using with same key or other key. 

Cryptography algorithms mainly broadcasted into two ways 

based on the key distribution. They are Symmetric Key algorithm 

(Private Key algorithm), Asymmetric key algorithm (Public Key 

algorithm). 

A. Asymmetric Key algorithms 

Asymmetric key algorithms also called public key algorithms. In 

public key algorithm both parties (sender and receiver) having 

their own different keys.  At the sender encrypt the data with his 

own key, and receiver decrypt the data with his own key. In some 

situation the both parties use the additional key, which is 

common to both parties. First they will do the encryption or 

decryption with the same key, and again do the encryption or 

decryption with their own key. Example for public key 

algorithms is RSA, Diffie Hellman key exchange protocol.  

 

B. Symmetric key algorithms 

Symmetric algorithms is also called as secrete key algorithms. In 

secrete key algorithms both parties (Sender, Receiver) will use 

the same key to encrypt or decrypt the data. Example for 

symmetric key algorithms is DES, AES, Triple DES, and 

Blowfish. 

 
Fig 1: Secrete key algorithm 

 

II. EXISTED SYSTEM 

In existed system many of the algorithms encrypting the plain 

text to cipher text. But the algorithms applying same encryption 

process to entire plain text. So if the same type of characters 

repeated in plain text, that all characters converting into the same 

type of cipher text. The cryptanalysis for this type of cipher texts 

is becoming easy process. For example if the plain text is 

―BANANA‖. In this plain text ‗A‘ is repeated 3 times and ‗N‘ is 

repeated 2 times. In the present existed algorithms 3A‘s and 2N‘s 

will be encrypted in to same characters. In decryption 3 

characters is enough to get this plain text. For those texts 

cryptanalysis will become easy for these type plain texts. 

C 
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III. PROPOSED ALGORITHM 

Encryption: 

P=plain Text 

1. Add the randomized characters in between the plain 

text. For every 3 characters add one duplicate character. 

2. Get the ASCII codes for the characters in plain text. 

3. Convert the ASCII codes into Binary format. 

4. Do the complement of the plain text. 

5. Select any series of prime numbers and convert into 

Binary format. 

6. Do the first level Exclusive OR (XOR) between 

characters of plain text and selected series of prime 

numbers. 

7. Select any Randomized number (key). Get the 

key
th

prime number from the prime numbers table. 

8. Do the Second level of XOR operation between result 

of step5 and Randomized prime number. 

9. Convert the result of step7 into decimal values. Now 

you will get the cipher text. 

Decryption: 

1. Convert the cipher text into Binary format. Get the 

Key
th

prime number from the prime numbers table. 

And convert it into binary format. 

2. Do the first level of Exclusive OR (XOR) operation 

between cipher text and Key
th

   primary key. 

3. Select the series of prime numbers and convert it 

into the binary format (the series must be same in 

both encryption side and decryption side). 

4. Do second level of XOR operation between result 

of step2 and selected series of prime numbers. 

5. Get complement of the result of step4. 

6. Convert the result from binary to decimal format. 

7. Remove the randomized stuffed numbers.  

8. Now you can get the plaintext. 

 

IV. EXAMPLE 

 

Let‘s sample plain text is: BANANA  

 

 

Encryption 

 
Fig. 2 Encryption Table 

 

 

 In the above table X and S randomly added characters. 

 The used prime numbers for level1 encryption is: 

29,31,37,41,43,47,51 and 53. 

 The key is 50
th

 prime numbers that is 229. 

 

Decryption 

 The Cipher text is 69, 68, 113, 107, 112, 123, 110, and 

114.  

 The Key K=50
th  

prime number 229. 

 The prime numbers for level 2XOR is 

29,31,37,41,43,47,51 and 53. 

 In the decryption table 88(X) and 83(S) is randomly 

added characters. 

 After removing the stuffed characters the plain text 

P=BANANA. 
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Fig. 3Decryption table 

 

V. ADVANTAGES OF PROPOSED SYSTEM 

 Algorithm is very simple to implement. 

 There are 2 levels of XOR operations in the algorithm. 

It makes very secure cipher text. 

 The same repeated characters in plain text will be 

decoded into different cipher characters. 

 For large amount of data this algorithm will works very 

smoothly. 

VI. CONCLUSION 

Large number of cryptography algorithms exists in the present 

scenario. Those algorithms work efficiently but the same type of 

plain text is converted into cipher text. This is the major 

drawback of the existing system. And the present symmetric key 

algorithms are taking huge amount of cost. The proposed 

algorithm in this paper is given as solution for the existing 

problem. This algorithm converts the same type text into 

different type of cipher text and works very smoothly for large 

amount of data. 
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    Abstract- Alberuni should be revisited and reread. Another 

chapter and characteristic should be rediscovered and added to 

alberuni's records: Mythology. Mythology, as a branch of 

knowledge, a non-major field and course of study, as a 

perspective, critical opinion and attitude, nearly an informal 

subject at universities, a  playful part of comments and 

interpretations, and then, as an approach and informal discipline, 

criticism etc. intermingled with, philosophy, anthropology, 

cultural studies, sociology, and poetry, has been also appeared 

and recorded before and emphatically after Alberuni. He can be 

realized as a knowledge-bridge of mythology between and across 

the old and the new eras. With his very silent but controversial 

India Alberuni may not realistically be ignored and put away at 

all.  

        Both Alberuni himself and his book:[ 'Tahghigh ma lil Hind' 

translated, edited, annotated, and titled in English by Edward 

Sachau: 'Alberuni's India' in modern and academic sense] are 

complex, multidisciplinary, abstract and concrete both. What is 

significantly sorrowful is in fact Alberuni is tried to be absolutely 

ignored and misjudged as the first and modern  mythologist by 

contemporary mythologists and their colleagues while the 

subject, terminology, suggestions, hints, and signs in several 

chapters of his 'India' hand over, and connected to, myths and 

mythology. This is what, presumably, university graduate 

students: undergraduates and postgraduates both must appear to, 

and go through and see it in depth. The paper, necessarily, is also 

to exploit and emphasize mythological trends and components of 

AlBeruni's writing. 

        What else this paper would like to do is to explore to what 

extent the claim or hypothesis of Abu Reihan Alberuni being the 

mythologist, with his book, does have an approach to mythology 

of its own. It is also to persuade academics and scholars to 

investigate why Alberuni should, to such an extent, be ignored as 

the great pioneer of Indo-European mythology. 

 

 

    Index Terms- Alberuni, pioneer, IE mythologist, knowledge, 

myth, deities, self-consciousness, Rig Veda, multidisciplinary, 

approach 

 

I. INTRODUCTION 

ediscovering Al Beruni in the West in the Nineteen 

Century: 
        Alberuni was certainly : "the outstanding authority in" all 

available and diverse fields of knowledge in his era, as all present 

academics, scholars, and knowledge-based authorities, such as 

the Encyclopedia of Religion, of Britannica, of Islam, of Brill, of 

Americana and the like agree and express. Unfortunately, his 

legacy of mythology, cultural historiography, and anthropology 

"remained" inactive and unattended by his own fellow citizens. 

He was, as some historians of ideas indicate, was unknown until 

he was rediscovered as the historian of cultures and of religions 

in nineteenth century, in the West. The 'Concise Encyclopedia of 

Islam', ( Cyril Glasse edition, London, 1988, p.75) continues: " 

Albiruni's field of study embraced the human world, plants,, and 

animals, the physical world and abstractions of physics and 

mathematics". He was the huge convoy of the different grounds 

of human knowledge to his, and the future generations. 

        However, his mythology is still to be discovered. It has not 

been attended and precisely scrutinized yet. 

 

Mythology before Abu Reihan AlBeruni Euhemerus (4
th

 c. 

B.C) 

        It is not possible to determine any exact date for criticizing 

myths in history except relying on the records and sources 

available in different shapes discovered and affirmed by 

explorers. 

        Euhenerus is Greek Mythographer who established the 

tradition of seeking an actual  as well as historical bases for 

Mythical beings and events. It is thought he was born at Messina 

though some claim he was born at Chois, Tegea, or Messena in 

the Peloponnesus. He lived at the court of Cassander king of 

Macedonia, from approximately 301 to 297 B.C. 

        He is chiefly known by his Sacred History, a philosophic 

romance based upon archaic inscriptions that he claimed to have 

found during his travels in various parts of Greece.‖ In this work 

he systematized for the first time an old oriental (perhaps 

Phoenician) method of interpreting the popular myths. He 

asserted that gods were originally heroes and conquerors who 

had earned a claim to the veneration of their subjects. This 

system spread widely, and the early Christians, especially, used it 

as a confirmation of their belief that ancient mythology was 

merely an aggregate of fables of human invention. (The New 

Encyclopedia  of Britannica, vol.4, p. 595 fifth edition 1934 – 

2007). 

        Another ancient Greek citic who criticized myth and mythic 

events is  called Xenophanes. 

 

Xenophanes (570 - 475 b. c) 

         ―Xenophanes wrote iambic against Hesiod and Homer, 

reproving them for what they said about gods.‖ The concern here 

also other philosophical and theological opinions, but whether 

satirical or poetic, the reputation and denial of some Homeric and 

Hesiodic fictions are related to the subject Suffice or not. Indeed, 

but space and time do not allow to cover more. 

R  
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Anthropomorphism, Theogony and Works and Days by Hesiod, 

Iliad and Odyssey by Homer are those that can be scrutinized 

more from Plato and Pre-Socratic philosophers' points of view. 

        Herodotus: Gods and epithets are created by Hesiod and 

Homer.  

In. Homer's Iliad there are different gods appearing and playing 

roles and doing super heroic actions. 'Works and Days' is by 

Hesiod in which gods are introduced and well praised. In the 

following paragraphs more treatment will be presented after 

introducing some works on the subject and close related topics. 

        Alberuni, fortunately, went to India with a great deal of 

knowledge about vast number of subjects, disciplines, and fields 

of knowledge in the eleventh century A.C. There the man who 

had known a lot, learned much, and for the first time wrote about 

many interrelated subjects profoundly in a vast amount of topics 

on India, religion, anthropology, philosophy, history, and 

mythology .  He again stared studying and experiencing things. 

Much of knowledge he had acquired about ancient Greeks and 

other neighboring nations were comparatively put on the table of 

use and work.  He was there like a moving laboratory by his 

genuine and creative mind.  In chapter ten of his book, as one of 

the tightly  packed treatises about understanding India, he 

compares ‗ancient Greek Sages‘ who had talked about religious 

and civil laws with those of Indian parallel ones.  He names 

Sobn, Draco, Pythagoras, Minos.  He is there and is well aware 

of mythical Zeus, the great deity of all deities of the Greek 

Pantheon. (ibid.) 

        Alberuni scientifically, broadly, and unbiased reports and 

describes the items and the subjects of his social-anthropology 

and cultural studies: ―Zeus, with the Greek‖ and ―Apollo, with 

the Lacedremonians‖ is the source of laws. Alberuni then reports 

from Plato on some more relevant extent ibid. (p.105-6). ―The 

gods pitying mankind as born for trouble, instituted for them 

feasts to the gods, the Muses, Apollo the ruler of the Muses, and 

to Dionysus, who gave men wine as a remedy against the 

bitterness of old age, the old men should again be young by 

forgetting sadness, and by bringing back the character of the soul 

from the state of affliction to the state of soundness.‖ (ibid. p. 6). 

 

II. ALBERUNI ON RISHIS 

        Alberuni approaches comparatively the Vedic Rishis and 

the Greek Sages (deities?) with the same languages and attitudes. 

Rishis are ―the pillars of Hindus‘ religion‖. For example, 

Alberuni narrates, ―Narayana who, when coming into this world, 

appears in some human figure. (Alberuni‘s India, p.106).  If one 

sees Professor Shrikant Parsoon‘s Rishis and Rishikas (2009) he 

will better understands what Alberuni,  our fellow colleague, ten 

centuries before  said something  about the same but closer, 

nearer clearer reality who mythologists say  now the similar 

things. 

        There is mythical, mythological as well as another item of 

comparison in Alberuni‘s Eighth chapter.  It is on different 

classes and names of man‘s forged beings. Again (in Chapter 

VIII of his India, p. 97) Alberuni goes on by emphasizing that 

Greek mythology is full of similarity with Indian mythology. The 

variety of things and differences seems to him the dominant case 

in believes and traditions: (ibid. 89): ―The Hindus are people 

who rarely preserve one and the same order of things, and in 

their enumeration of things there is much that is arbitrary.‖ (ibid. 

89) There are also many real cultural traditions and habitual 

morality that Alberuni has found and expressed them in his book 

regarding Indians.  The use of limitless initials and names at 

present and modern language is completely and it directly 

anticipated Alberuni. He was concentrating deeply on culture, 

and language, as well as real communication and morale of the 

Indus while he was in India. He utterly discloses that the vast 

number  and absolute general Hindus in their social and everyday 

life  employ and also invent so many topics, titles and names. 

And they are uncontrollable. Even naming of the deities can be 

found so.  Indian Enumeration is a custom, a repeatedly 

communicated tradition, a habit that one finds in the 

understanding of Alberuni‘s  India:  He enlists some examples as 

follow: 

―Brahman, Indra, Prajapati, Gadharva, Yaksha, Rakshasa, 

Pitaras, Pisaca‖. (p.89). 

        Details, data, hints, and extra pieces of information, other 

than those directly  listed as topics and subjects of the book, 

although  are hugely numerous and sometime directive, they can 

be focal and guiding to Modern mythology. Alberuni has almost 

accounted the most significant and contemporarily the 

‗approached Vedic deities and issues‘ in his India in the eleventh 

century precedent to any research on the Vedic fields and topics 

modernists and predecessors have done.   

        The topic ‗On the Veda, the Puranas, and other kind of their 

National Literature‘: (in chapter VII. Vol.I of  Alberuni‘s India) 

is one of the most significant sources of Indian mythology among 

other things: literature, and knowing culture and morale and 

every day mode of behavior are the examples. 

        Emphatically, again, not only the author's  notes, in one  

way or another,  on the semantic mechanisms of the Veda, but 

also on oral traditions as well as intuitive importance altogether 

represent the samples of  Alberuni's approach to myths.  The 

writing issue of the Veda and its‘recitation tradition‘, amongst 

Brahmins and Rishis, confidential and secret places for the Veda 

recitation are reasoned and traced by Alberuni.  He well narrates 

and explicates the issues concerned to the above subjects. 

        The author Alberuni is well aware to report some focal and 

traditional points about the Vedas: Certain verses of the Veda 

should be sung in the open fields some particularly in rites, some 

in rituals, and places: ―Hindus maintain that the Veda together 

with all rites of their religions and countries had been obliterated 

in the last Dvapara-yuga, a period of time of which we shall 

speak in the proper place.‖  However, Alberuni gives the 

philosophy of application  and of practice of the Vedic verses 

and of prohibition of writing of them in open public spaces in 

details.  After offering the main classification of the Vedas texts, 

he lists the names of rishis who wrote them.  Fifty five names are 

presented in that chapter. 

        Alberuni names one book called ‗Smriti‘ and says it is 

―derived from the Veda‖. Another that he writes that ‗Vishnu 

Dharma, morphologically means ‗The Religion of Man‘. He also 

names the books, ‗Mimamsa‘, ‗Nayayabhasha‘ respectively 

written by Jaimini and  Kapila. There is another book written by 

the son of Parasara called Vyasa and it is called 

‗Bharata‘(Mahabharata?). Alberuni reports that this book has 

eighteen parts and all parts have one hundred thousand Slokas. 

As Alberuni is scientifically and methologically self trained man, 
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he gives straightforwardly the eighteen topics of the parts 

accordingly. The first title of the first part is ―the King‘s 

Dwelling‖ (part one) and the last title of the last part is called: 

―Journeying Towards Paradise.‖ (Part eighteen).  These are 

interestingly and historically before the book ‗The History of 

Indian literature, in three volumes, to be written by Winternitz in 

Centuries later,( i.e. 20
th

 Century), A  History of Sanskrit 

Literature, to be written by Arthur A. Macdonell in Oxford 

University in 1899. And all accounts and reports on history of 

Sanskrit literature, names of the available books at that time and 

living authors, living and being known up to then, rites, songs, 

and rituals analyzed are all before Max Muller, A.A. MacDonnel, 

Hermann Oldenburg, Keith etc.  

        Among the chapters: X, XI, XII, XVI, XVII, XVIII, XIX, 

XXII, XXIII of Albruni‘s India, the   chapter VIII of the first 

volume :[ ‗On gods and goddesses of India]  is one of the very 

compressed books about the comparative mythology of Indo – 

European people generally.  He for the first time in the history of 

knowledge of myths seems, methodologically and comparatively, 

to be talking about Parajapati, Indra, Pitars, Devas, Indra‘s love 

affairs with the wife of Nahusha the Brahmin, and the  

metamorphosis into serpent, Rishis, and then goes to Israelites 

and ‗Tura‘ the Hory book of Jews,  Zoroaster, Greeks, Zeus and 

Galenus‘s Book of Deduction, Aratos and Homer (Ibid. Chap. 

VIII,p.98). His awareness of Homer represents his mindful, 

thoughtful, and conscious knowledge of mythical stream, his 

Indo-European ancient knowledge of myths and of literature   

Noting and hinting at different and significant characters, books, 

ideas, opinions, and writers, points of view, theories, hypotheses  

and myths prove that Alberuni, in fact, is the walking, thinking, 

and living encyclopedia of various fields of knowledge.  

        The Terminology of mythology has deliberately been 

coined and created for the first time in the contemporary world 

by Alberuni since the semantic signs and directives about, and of, 

mythology had not been dealt with up to the date he was 

considering them.   

        The records of Analogical approaches of Alberuni, from 

mythology to religious knowledge, shows that he had, in one way 

or another, hidden and self-censored the representation he had 

grasped  in a great deal. Perhaps because of political as well as 

religious observations Analyzing, for example, Three Forces in 

Hinduism and within the Hindus which are Brahman, Narayana, 

and Mahadeva (Samkara Rudra?) must have taken him to the 

result to put: ―Here there is an analogy between Hindus and 

Christians, as the latter distinguishes between the ‗Three 

Persons‘ and give them separate names: Father, Son, and Holy 

Ghost, but unite then into one substance.‖ (ibid. p.94). That is 

why it is, or can be  inferred that  Alberuni‘s idea on Indology  

significantly anticipates the German tradition of the Vedic 

studies such as  Oldenberg's , Hillebrandt's  and others' before 

and after   him. (Not very far is the Alberuni‘s analogy, and then 

theory, of trinity from anticipating Dumezil‘s tripartite theory).   

The author of  'India' also narrates some mythical stories Hindus 

believe: The story of King Somadatta when he wants to depart 

the earth. There are the body and soul issues ad their everlasting 

metamorphoses and developments. The story of creation by 

Brahman and Viraj (right) and Manu (left side) is another myth 

Alberuni narrates in his chapter. Manu, his son. The famous and 

the prolonged periods derived from Manu‘s name:  Manvantaras 

etc. Aryaman, Varuna, Mitra, Agni, Mahendra, Marici and 

Kasyapa are associated with the story of Pole are named in the 

chapter XXII of his book. (pp. 239-42): ‗Traditions Related to 

the Pole‖.  

        Centuries before Max Muller, A.A. Macdonell, Hermann 

Oldenberg, Hillebrandt, Darmester, Kieth our mythologist  

understands and evidently expresses that : ―The multiplicity of 

names of the sun as exhibited in the previous table was the cause  

which led the theologians to assume also a multiplicity of suns, 

so … the name are derived from words with generic meanings, 

eg. Aditya, i.e. the beginning, because sun is the beginning of the  

whole.  The data and facts about the Moon (Soma) the sun Surya, 

Savitr … what German scholars analyzed Alberuni had noted  at 

his  careful experimental, and knowledge – based  research in 

eleventh century. [See 'al Biruni' in the Encyclopedia of Religion, 

vol.2, of Islam, vol.2].  

        He is a man of truth finding, how he is a man of logos, of 

logic, of distinction, and of theory and practice. 

 

III. ALBERUNI IS THE MYTHOLOGIST 

        If the mythologist is someone who clearly and  deeply 

distinguishes between ‗logos‘ and ‗mythos‘ (as tow standing 

codes of ‗wisdom‘ and ‗imaginariness‘ respectively) and  

deliberately and logically  recognizes their principal  differences, 

Alberuni  is the one who has  the main qualification of being 

called the mythologist.  If the mythologist is somebody who 

separates deliberately and comprehensively  fiction from non-

fiction, false from true, imagination from reasoning, feeling from 

thought, Alberuni is that somebody. If  the mythologist is to be 

the person who cognitively  draws shining liens to  distinguish 

simple from complex, is the person who knows well logically the 

difference between the simplicity and complexity of believers 

and rituals Alberuni is that person by and through a great deal of 

evidences available per se.  If the mythologist is to be 

mythographer as well as historian, anthropologist and 

historiographer and he is who that frankly and demonstratively 

draws lines of differences between them, Alberuni is the 

mythologist. He distinguishes between ―image loving crowd‖ 

and 'knowledge loving  elites'.  He is objective as lets others 

express and represent themselves whatever they may say and be. 

        Who knows? If there were the realm of  knowledge called 

mythology, as there was logic, philosophy, Astronomy Geometry 

and Alchemist etc, Beruni would be the first pioneer to develop 

and transcend it.  However, he was Indologist within which many 

subjects such as mythology dwell, bear and lives.  

        Alberuni was the first well- aware mythologist to give the 

well structured, stratified, and properly detailed illustration of, 

i.e., the Fourteen Vedic Manus as one of his smallest units of 

attended subjects of exploration in the eleventh century A.C. He 

regards, in another focus, both Gayomart and Manu as the first 

man. Alberuni in his 'Chronology of Ancient Nations' expresses 

that '' Gayomart is the first man, reported from the point of view 

of ancient Iranians, mostly from the Avestan sources. Manu has 

very interesting and directive representation, character, and 

meaning. Literally, the root of Manu is 'man', and man 

linguistically and morphologically means "to think..."
 
And if it is 

so, the language capacity, and the language orientation,  

linguistic approach, and its philosophy indicate a great deal of 
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semantic, natural, and logical explications and implications that 

have been also dealt in mythology. 

 Alberuni‘s Approach to Manu, Gayomart and Manvantaras 

        It is interesting that Alberuni (975-1048 AC) in his study of 

India approaches Manu as the lord of period (Alberuni‘s India, p. 

130). He writes:‖ When Brahman wanted to create mankind, he 

divided himself into two halves, of which the right one was 

called Viraj, the left one Manu. The latter one is the being from 

whom the period of time called Manvantara has received its 

name. Manu had two sons…‖ (ibid.p.179) 

―The Brahman is the lord of the world, but the lord of the, 

Manvantara is Manu.‖ (ibid,p.297)  

         ―There are fourteen Manus, from when the kings of the 

earth, ruling at the beginning of each manvantara(ibid.p.297). He 

then in the next page gives the detailed classified Manvantaras. 

Perhaps, nearly assured, it is the first scientific stratification in 

the realm of Indo-Iranian, if not the Aryan mythology that  a well 

learned modernist, an advanced   post-renaissance scholar has 

ever presented. There Alberuni states that ―Manu, as the ruler of 

the first Manvantara, is Indra, who has nothing in common with 

any other being.‖ ( Alberuni‘s India, p. 298). Moreover, the 

scientifically detailed chart represented in this page is perhaps 

the first one in an introductory text about the Rig Vedic Manu 

illustrating different features of the first sacrifice. Because there 

is no any other texts on India‘s ‗mythology‘ outside India that 

might have been written by an Iranian, Arab or others except 

Alberuni himself.  

        Chapter forty four of his book elaborates on Manvantara 

periods of Manus(pp.297-99). He chronologically gives, among 

other things, the chain of Manus Kings and their periods all of 

which used and alluded to by other later and modern scholars 

searching for the understanding the history and mythology of the 

country.  

        One can frankly inattentively  express that there is no any 

ungrounded, basic,  and directive  information in Max Muller, 

Macdonell, Christesen, Schrader, Bergaignel , Oldenberg, 

Hillebrandt, Bloomfield, Mallory's and other later scholars'  

works about myths of India that may not be, in one way or 

another, pointed out in Alberuni's eighty chapter book called in 

French: Memoire geographique, Historique et scientifique sur 

l'Inde',  and  titled n English 'Alberuni's India'[   officially 

printed in France in late 1840s, and in English in early 1870s] 

Most research and knowledge based-academicians and scholars 

would confess this if they saw the great book of Alberuni's India, 

say 'Alberuni's Indology' : [Tahghigh ma lil Hind]. Alberuni's 

other important book about some Iranian myths is ' Chronology 

of Ancient Nations':[Asar al Baghiya]. There he states about 

Gayomart from various points of view. [ See Chronology of 

Ancient Nations, English translation by C.E.Sachau, London, 

1879; this research's  reference is the recent Farsi translation: ' 

Asar al Baghiya' by Dana Seresht, Akbar, printed by  Amirkabir 

Publications, Tehran,2007].  Moreover, Windischmann, 

Spiegele,  Noldeke,  Marquart,  Darmesteter, Husing, according 

to Arthur Manuel Christensen, all follow what Alberuni  found 

and said about Gayomart in the eleventh century. And Alberuni 

himself has not added anything further than what Tabari said in 

the nineth century A.c. And this is what may be rediscovered by 

still unbiased men of research and knowledge.  

        Alberuni who experienced and got direct touch to, and 

sources of , the Sanskrit language, believes, philosophies, myths, 

religions, Morphology and philology, science, and technology in 

India and lived there for methodic and experimental study 

founded the ‗Comparative Cultural Studies‘, 'Anthropology'  and  

'Intercultural Approach to Mythology and Ethnology.‘[See 

Sachau, Edward,1888, his introduction to Alberuni's India, pp 

.IX-XLV, 521-648]  

        Nevertheless, Alberuni in chapter forty-five of his Indology, 

called‘ On the Constellattion of the Great Bear‘ give a brief 

analytical record and report on the missions of  Indra, Manu, and 

the sons of Manu: 

         ―… The theologian believe that the Seven Rishis[the 

holders of all  knowledge-omniscient']  stand higher than the 

fixed stars, and they maintain that each manvantara there will 

appear a new Manu whose children will destroy the earth; but the 

rule will be renewed by Indra….. The angels are necessary, for 

mankind must offer sacrifices to them and must bring to the fire 

the shares for them… (Alberuni‘s India, p.303) The table 

presented on the following page of 304 of the book [new print 

March 2003] illustrates fourteen Manvantaras periods and the 

seven Rishis necessary for renewing the Veda and… 

        Again most later mythologists, scholars, and anthropologists 

have been using this unique and great multidisciplinary Eighty-

chapter Book of 'Alberuni‘s India' in one way or another, without 

mentioning the original pioneer status of the book ,  the author, 

and indeed without honouring and without even naming 

Alberuni. Egocentrisms deny, keep aloof from, and avoid 

academic fairness, even from and in the advanced, industrialized 

countries, unfortunately. But nonetheless, no one can deny the 

functions, uses, and effects of this eleventh century giant text of 

Alberuni on Indology and ‗Multidisciplinary Comparative Study' 

about India, her people, culture, ethics, and  spirit.‘ This huge 

research designated to one of the most ancient nations of the 

world. Alberuni, Abu-Rayhan Muhammad ibn Ahmad( 973-1048 

) was a giant  in comparative and inter and multi disciplinary 

studies. He was the great pioneer of Indo-Iranian as well as Indo-

Aryan studies, too. "He criticized manuscript tradition like a 

modern philologist". (Alberuni's p.vlll, preface) 

        "He composed about twenty books on India, both 

translations and original compositions, one of the concerned 

books to me and my study show a complete scholarly 

qualities_when your start to read chapter one, you start objective 

and dramatically scientific language revealed. 

        "Alberuni was a learned scholar, with mastery over several 

languages, especially Arabic, Persian and Sanskrit. He was also a 

specialist in many subjects."( Sachau, p.ix, Alberuni's India). 

        His main interests were, among other fields, religion, 

philosophy, cultural studies, traditions, believes, history, 

geography, and anthropology, and certainly original Sanskrit 

texts. Knowing Greek mythology and philosophy the first man of 

knowledge who scholarly touches Indo-Iranian myth from a 

comparative point of view was Alberuni. Only the tiny instances 

of the considerable insights are in the last paragraphs of chapter 

eight  and in the whole chapter twelve of his book Tahghigh   

mal lil Hind that he comes to the result. There in chapter eight  

he talks about three  categories of anthological being from the 

point of view of the Indian sage "spiritual in the height" and then 

"men in the middle‖, and the final and the meanest one goes to 
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"animals in the depth.(Alberuni's India,(a translation of Tahqiq 

Ma-lil-Hind) translated, edited, and annotated by Edward 

Sachau, Indology, India,2003,pp.57-64)  In this chapter Alberuni 

deals with Greeks, Zoroaster and Hindus myth. The title of this 

chapter, as Edward Sachau translates it, is "On the Different 

classes of created Beings, and on their Names.(Ibid.) He deals 

with different myths in the vast range of their contexts in a 

certain comparative manner. 

        Alberuni for sure is the first anthropologist (consequently, 

the first mythologist of the sort) who applied comparative means 

and methodology and research into his vast scientific 

investigation on culture, believes, traditions, myths, and rituals in 

India. The great deal of material and data he collects and 

represents in his book are valid and examined. Alberuni is 

objective, comparative, and critical in his working in modern 

scientific senses of the epithets and doing research within this 

frame work.  

        He is not only physical scholar and he has worked on 

natural philosophy and objective experimentations but also he is 

mentally and logically metaphysician , among other specialties 

he has in other relevant fields to two mentioned categories of 

knowledge. As Edward Sachau and other scholars have 

investigated, Alberuni in his objectiveness, comparativeness, and 

criticism is well a textual scholar in its completely modern 

sense." He criticizes manuscript tradition like a modern 

philologist."(p.xvii). He is the man who composed about twenty 

books on India, both translation and original composition.(p. 

xviii). 

        One of the manifestations of Alberuni‘s self consciousness 

in a sense is his general Anthropology. He was to discover 

varieties of other cultural trends and characteristics and religious 

believes. The other one is his particular multi-perspective 'In 

Search of India'(Tahghigh ma lil Hind). That is his Indology 

where mythology dwells. He, in his  Indology , the first and long-

lasting approach to see India intercultural, establishes a serious 

objective observation. He constructs a polylglogue discourse in 

his inspection of the great subcontinent land of complex 

imaginations. It is a search on a multidimensional feature of man 

on the earth. Alberuni invites us to be aware of others own 

selves, cultures, feelings, lives, and settings. This was the first 

experience in the realm of multi-cultural consciousness, of 

knowledge, and of multi-disciplinary observation as well as the 

anthropology in which mythology is lodged. 

IV. MYTHOLOGY AFTER ABU REIHAN ALBERUNI  

        Max Muller(1823-1900) is well Known to indologists, 

specially to Indian Scholars as he, among other things, worked 

on Rig-Veda and the Sanskrit language in a great deal. Max 

Muller , perhaps, as one of the first and main applicants of, 

presumably, scientific approach to mythology and the etymology 

of Aryan language  in the nineteenth century, refers the start of 

his study of mythology, and of his scholarly findings of it, to the 

philological bases of Indo- Aryan languages. Max Muller‘s 

explanatory discovery was that of ‗one family-origin of Indo-

Aryan languages‘ is, and should be, the basis of explanation of 

myth, Aryan myths( Indo-European as well as ethnologically 

related people myths...). Although ―the philological processes‖ of 

the ―evolution of etymology are still unexhausted‖ in order to 

understand a myth, Max Muller insists, ―Discover the etymology 

of the names.‖(=Linguistic explanation). 

        However, these feelings and thinking of one of our great 

Indian scholars, professor Chandra Chattopadhyayar reflects on 

the western scholars carefully. He look into the matter carefully.. 

He sees regarding Max Muller and other western  Orientalists, as 

professor Chandra looks, are perfectly understandable in this 

context; he in his inaugurating statements in a conference 

expresses that the Western orientalists ―have not always been 

able to get at the true significance of our culture for the lack of 

understanding of the actual psychological reaction to religious 

situation‖( ‗Vedic Studies: New Directions in The Light Of Indo-

Iranian Material‘, Vedic and Indo-Iranian Religion and 

Literature, 1979).  

        It is also the scholarly objection of Professor 

Chattopadhyaya , India, in his Vedic and Indo-Iranian Religion 

and Literature to Max Muller‘s wrong historical assumption that 

caused the later Europeans‘ misunderstanding that makes us 

think more carefully about the western orientalists‘ findings and 

theories. They are usually Eurocentric or Euro-oriented in their 

research approaches. Thus this does not disclose truth in human 

science, culture, and history. 

        However, several theorists in different fields of study have 

worked on other possibilities of explaining and theorizing about 

myth and mythology after Max Muller. This comes from Edward 

Butler Tylor (1832-1917), J.G.Frazer (1854-1941), the very 

famous Scottish anthropologist. His influential, main, and very 

famous work is the ‗Golden Bough‘ believing that myth is of 

primitive religion. Frazer is the one who with E.B.Tylor think 

that myth is completely primitive and ―is the victim of the 

process of secularization.‖ 

        Then Lucien Levy-Bruhl (1857-1939), one of the most 

famous anthropologists and philosophers of the twentieth 

century, of  France. The eminent French anthropologist, having 

worked on primitive societies, holds that primitive people and 

their thinking are illogical, and science divides and separates 

them from the modern ones. In opposing to the Emile 

Durkheim's theories and hypotheses, he wrote three books on 

primitive feeling, assuming and their working of mentality. All 

of his three books (How Primitives Think, The Primitive 

Mentality, and The Soul of The Primitive) concern magic, super 

natural, and mental activity of pre-historic tribesmen. 

Freud (1857-1939), famous with his theory on Oedipus Complex, 

C.G.Yung (1857-1961), famous for his ―the Unconscious‖ theory 

on also myth;. Ernest Cassirer (1874-1945), Malinowski (1884-

1942), Joseph Campbell (1904-1987) and George Dumezil(1897-

1986), he tried to employ multidisciplinary discourse in his 

analysis of myth: 

V. TRIPARTITE SYSTEM OF EXPLANATION  

        George Dumezil somehow revolutionized the study of 

comparative mythology especially comparative Indo-European 

mythology.  It is true that solar mythology of Max Muller faded 

out by publishing Golden Bough of Frazer.   Frazer‘s theory rose 

up as a newest formulation of myth formation and religious 

believes, and that was this explanation:  every religion in the 

world is reflections of the attempts to revive the world and nature 

by periodical killing and replacing kings and other heroes who 

are symbolic of divine begins.  Dumezil, looking for a new 
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formulation and justification to replace Frazer‘s and other 

nineteenth century theories, formulated his ‗Tripartite system of 

explanation‘. 

 Tripartite Social Class System:  
        Tripartite cognitive model( in Mallory's terms) in terms of 

which ancient Indo-European speakers ordered their social and 

supernatural universe: that is three level three function- model 

The tripartite system of explanation can be counted as the 

following appendix of Marx‘s, Weber‘s, and Claude Levi 

Strauss‘s theories. Dumezil‘s system of structuration is applied, 

or can be applied, not only to describe mythologies but also the 

whole social systems of the most parts of history and 

geographical territories of the world.  

 

 

  

Examples of Tripartition in Various Indo-European Traditions 

 

INDIA Mitanni deities  RV Mahabharata Indic Classes 

I:Soverign Mi-it-ra 

Aru-na 

Mitra 

Varuna 

Yudhisthira 

Pandu 

Manu 8.113 

brahman 

swears by truth 

II:Warfare In-da-r Indra Arjuna Ksatritya 

swears by truth 

III:fertility Na-sa-at-tiya Nasatya 

Dasra 

Nakula 

Sahadeva 

Vaisya 

swears by cattle, 

grain and gold 

IRAN Avesta Iranian scoail 

classes 

Sacred fires 

initiated by early 

Iranian kings 

(Shanameh) 

Prayer to Ahgura 

mazdah to ward off 

I:Soverign Asa Vasista 

Vohu Mana 

Ithravan fire priest Atur Farnbag 

‗priests‘ 

demonic evil and 

heresy 

II: Warfare Xasthra Vairya rathaestar chariot 

‗warrior‘ 

Atur Gushnasp 

‗warriors‘ 

military conquest 

 

 

III: fertility Amrtat 

Haurvatat 

vastryo fsuyant 

‗herdsmen 

Atur Bazzen Mihr bad year of harvest  

GREECE Judgment of Paris  Athenian social 

groups 

Lycrugus‘s reforms 

I:soverign Hera promises 

kingship 

.....priests establsih senate  

II: warfare Athene promises 

military victory  

... guanls established military 

messes 

 

III: fertility Aphrodite promises 

love of most 

beautiful woman 

.... farmers redistributed land  

ROME Deities Major Roman 

priests 

History  

I: Sovereign Jupiter 

Dius Fidius 

Flamen Dialts 

(jupiter) 

Romulus 

Numa 

 

II: Warfare Mars Flamen Martialis 

(Mars) 

Tullus Hostihus  

III: fertility Quirins  Flamen Quirinalis 

(Quirinus) 

Ancus Martius  

SCANDINAVIA Deities  Hemskringla   

I:Soverign Odth 

Tyr 

on Winter‘s Day a blood sacrifice  for a 

good year 

 

II: warfare Porr on a summers Day, a sacrifice for victory 

in battle.  

 

III: fertility Njordr 

Freyt 

Freyja 

in the middle of Winter, a sacrifice for a 

good crop.  
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(The above chart is Quoted from Encyclopedia of Indo-European Culture, by James Mallory and Q. Adams). 

         And Mircea Eliade(1907-1986), he also holds that‖ myth is 

―an extremely complex cultural reality which can be approached 

and interpreted from various and complementary viewpoints.‖ 

we will see more in detail later that Eliade is one of the most 

hardworking and significant scholars of twentieth century. Eliade 

believes ―myth narrates a sacred story, it relates an event that 

took place in primordial time, that fabled time of beginning‖; and 

then the pioneer founder of structural theory and analysis of myth 

Cloade.Levi.Strauss(1907-2009),  the first structural 

anthropologist whom will be discussed later; Jean Pierre 

Vernant(1914-2007)  the new post-Straussian structural 

ethnologist  who, like his pioneer, look for underlying patterns in 

myths. There are anthropological explanations, psychological, 

psychoanalytical, ethnological, sociological, as well as 

intellectual and epistemological interpretations and explanations.    

         However, it seems that the working approaches to studying 

myth should be, in one way or another, open to various points of 

view according to definite and recognized methodological 

principles. That will let the scholar choose, decide, and 

academically manoeuvre over his data in order to reach a 

scholarly reliable result. As the indo-Aryan and indo-Iranian 

multi-dimensional linguistic and cultural example of enquiry in 

the realm of civilizations requires a great flexibility and 

openness, myth naturally will be very small part of it.  

         Consequently, imposing irrelevant limitations upon the 

framework within which myth is being investigated will lead to 

unreliable consequences and the result, and the outcome would 

be incomplete. As still doubt exists whether mythology can be an 

ancient science at all or not; the scientific study of myth is under 

several questions . Although it is anthropology that burdens the 

most heavily loaded strains and clogs burdens of mythology, as 

John Beattie, Andrew Lang, Overring and others hold, 

mythology can still be the subject of study of other socio-human 

sciences, too. 

 

         If the two Samples of work on the 'Vedic Mythology' 

after Alberuni  be comparatively studied with his Indology, 

in which his mythology dwells, by scholars of comparative 

study,   Alberuni  will be re-known and re-comprehended 

better. The two good Samples are as follow: 

1. The Religion of the Veda by Professor Hermann 

Oldenberg, translated into English by Shridhar B. 

Shrotri, published by Motilal Banarsidass 

Publishers Private Ltd., New Delhi 2004 – [first ed. 

1988]. 

 [It is a well structured and broadly documented four chapter 

research on Indo-European Mythology.] 

         Professor Hermann Oldenberg‘s book, among other books 

on the Vedas, especially on the Rig Veda, is a unique one and 

has particular linking. It is one of the main sources of scholarship 

on the subject all scholars such as Arthur Macdonell should refer 

to. It is one of the best analytical and at the same time 

comparative study books with some hints at Indo-Iranian culture 

and myths. It is remarkable. The Vedas and the Avestan 

scriptures are both the most ancient creation of the Aryan mind. 

Both are chronologically contemporary products with slight 

different time scan. 

         However, the four chapter work of Professor Oldenberg is 

one of the best sources of Indology after Alberuni's Indology. It 

covers a great number of comparative items and topics of 

discussion and analysis. Its exploration of the Rig Vedic deities 

and subjects gives the reader a vast information and textually 

documented data. The introduction of the book first goes to offer 

information about the four Vedas: the Rig Veda, the Yajur Veda, 

the Atharva Veda and a few hints at the Same Veda. The writer 

does not fail to talk about other and the later literature such as 

Brahmanas and Sutras. This is interesting to have a comparative 

look at the Veda and the Avesta by a German expert of early 

Hinduism like Oldenberg. He allots a few pages to announce that 

both literatures and indeed ancient cultures are from the same 

source and have many sites of similitude. The parallels in deities 

and rituals and rites that most Avestanists and Vedists emphasize 

are eminent opportunities for the writer to demonstrate 

throughout the book. It is emphatically in its introduction of the 

Religion of the Veda that Oldenberg registers the new 

discoveries of archaeologists and the general aspects of common 

elements of originality of the Aryan people.  

         In Chapter one the wide aspect of the Vedic Gods is 

recorded. Deities, Adityas, demons, Animals, features of animals 

and their relation with the Gods are detailed. Symbolism, 

Totemism, and pluralism of Gods and objects are also discussed. 

Oldenberg accepts that Durkheim‘s Totemism, and general 

respect for animal and plants have existed since the Vedic period 

in India. The primitive tribes of Aryans and non-Aryans have 

honoured plants and animal, and subsequently the nature. 

Although cases of violence are shown in other works such as 

Doniger‘s and Thapar‘s Respect for animals is one of the basic 

believes in India from the farthest time and the most ancient 

period. Sacrifices for deities in certain rituals are for the sake of 

fertility, food and ceremonial requirement for the satisfaction of 

gods (deities). The writer like most orientalists and also Indian 

Scholars realizes Varuna, Indra as the most superior gods of the 

Vedic Pantheon. Agni, Mitra and other Adityas are exposed 

according to the Vedic literature in the research of Oldernberg.   

         In chapter two the discussion starts with fire god. 

Schroeder, Bergaigne, and Macdonell before him in their search 

on Indo-Iranian importance of the fire god have suggested a great 

deal of analysis and data. Azar, Athar in the Avestan literature 

and Agni in the Vedic hymns illustrate the significance and 

sacredness of fire. If we compare the fire in the myth of 

Promatheus in Greek, the reality of respect and of worship of fire 

by Indo-Europeans and Indo-Iranians in different stages 

manifests the significance. 

         The association of the sun with the phenomenon of fire and 

fire gods represent some deliberate idea and belief. The other 

topics such as animism and the rituals of sacrifice, prayer, magic 

rites, and belief in immortality, and funeral ceremony, magical 

medicine, divine magic, the traditions of curse and oath and 

treatment of the dead etc. show the overwhelming study of 

Oldenberg on the Rig Veda and comparative mythology. His 

analytic approach as well as documentary orientation both makes 
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his work one of the classical researches at the very end of the 

nineteenth century. 

         The problem with the Oldenberg‘s book is the methodology 

and the philosophy of research, and lack of orientation. The book 

does not fail to fall into some ‗mass-treatment‘ of particular data 

of the Avesto-Vedic texts. The issue is massive documents, topic, 

data and subjects of study that have already been fragmented and 

split. There exists neither horizontal nor vertical observance over 

the philosophy of comparative research and the philosophy of 

human sciences. The mass of methodic representation of data and 

organized information -  that is new strategy of modern academic 

institution fails to offer the persuasive motivation to the reader. 

However, of many books, and among many books on the subject 

Oldenberg‘s The Religion of the Veda offers a very strong and 

resourceful set of details, data, and references for thought and 

research. One should remind that this source book is written in 

1894,. Therefore it is a reliable reference oneself that has been 

remained from the nineteenth century. 

2. The Vedic Mythology, by Alfred Hillebrandt, 

translated into English by Sheeramula Rajeswara 

Sarma, published in two volumes printed in India 

by Motilal Banarsidass Publishers, Private Ltd., 

New Delhi, 1990, (first edition 1980). 

         This book is another reference particular source on Vedic 

Studies and Indo-European comparative mythology after 

Alberuni. It is written in a serious German tradition of 'ancient 

text analysis'. Hillebrandt approaches the subject matter by and 

through philological tradition of the nineteenth century. He 

himself expresses in the book that Max Muller‘s etymological 

and philological analysis is his confirmed assessment till then.  

         This thorough, broad, and very detailed documented 

research covers overwhelmingly the most significant deities and 

the textual and cultural issues of the Rig Veda. It is more detailed 

and expanded than Oldernberg‘s, Keith‘s, and Macdonell‘s 

researches on the Vedas. He has more concentrated on mere 

Vedic deities and their possible meanings and significances 

through digging into the linguistic roots and their probable 

parallels in Indo-European and mostly Avestan texts and myth. 

He starts with lovely Usas who brightens the world everyday 

soon after his twenty pages introduction.  

         In the introduction of the book, Hillebrandt offers the 

subject matter, and exposes his detail procedure and method as 

well as some comments on imagination and poetry. He also 

yields his philosophy and attitudes towards myth and poetry as 

well as nature: ―mythology has a sister of kindred nature in 

poetry. The same power of fantasy which is active in the creation 

of the gods shows itself at work in poetry. Poetry also depends 

on the environment, on the phenomena of nature, on the climate 

and of course, on spiritual factors, on the individuality of a 

people.‖ (pp. 2-3). 

         Hillerandt points to Iranian scriptures and some of parallels 

in the introduction of his valuable book. Chapter two is placed 

for Ashvins while the whole chapter three is decorated for Agni. 

Different manifestation, moves, and materialization  of Agni on 

earth in water, and in the sky is chased. His relation with other 

deities, Indra, Mitra, Varuna, and Aditi the mother of Adityas is 

scrutinized. 

         One of the most eminent characteristics of Vedic 

Mythology of Hillebrandt is its vast evidential reference to the 

original texts of Vedas. You see and read the main scriptures 

while studying his comment and analysis. It is in your hand as 

you comprehend the detailed and playful comments of the writer 

of the book. This is when you feel that the book is a comparative 

study not a Vedic explanation only. The writer is well aware of 

the tribal feeling of the writers of the Vedic hymns and knows 

how they migrated and how rivers, horses, chariots, cow, milk, 

and meat are vital and significant for those Aryamen. Here and 

there throughout the pages the information and details of their 

life are distributed. The remarkable thing about the writer of the 

Vedic Mythology is his sensitivity to nature, its manifestations, 

and the reflection of it on the Vedic verses and rshis.   

         Another aspect of the book is its critical attitudes towards 

other theorists and Indologists, even those German friends of his. 

The writer of the book frankikng utters his oppositions and 

reputations to other ideas and writers.  Nevertheless, the 

approach of the book appears to be somehow naturalistic as well 

as naturist. This two volume wellk-evidenced work engages the 

reader with a lot of data and linguistic information. His 

comparison and contrast points mirror the imaginative 

perspective of the rsis of the Vedas efficiently. Chapter four of 

the second volume of the research well illustrates Soma the plant 

and Soma the god in all ritualistic way and poetic manner. 

Details about the meaning and significance of Soma are amazing 

in the context of the book. Related and associated items are even 

more exposed and explained.  

         However, the book is one of the legacies of studies on the 

comparative mythology of Indo-European and Indo-Iranian 

culture. The characteristics of the research are no more than 

nineteenth century ideological and naturalistic as well as 

linguistic with romantic trends. It does not fail to move forwards 

to the twentieth century modernism, but with the surviving 

remains of romantic idealism that is melted into philologist and 

naturist etymology. That means the writer goes little beyond all 

his century‘s wisdom though he is strong enough to overcome 

the difficulties of semantic questions of ordinary philosophers of 

Germany. The writer presents a fairly equipped analytical 

achievement of ‗explication de text‘ (explanation of the text), 

close reading approach of modern critical schools to literature 

and texts. That is a very formal and close analysis of any literary 

work (poetry, particularly). Explication of the text tries to 

examine all structural and formal elements of the object of the 

analysis: form, content, style, imagery, interior and exterior 

decoration and so on. His genuine wit anticipates modernists 

emergence. Therefore, he can be a phenomenal discovery for one 

who works in literature and criticism as well as literary schools. 

He, like other fellow countrymen, follows their precedent 

pioneer, Max Muller.  

         Indeed, Arthur Manuell Chritensen's work on Iranian 

Mythology and Arthur A. Macdonell's works on the Vedic 

mythology and Sanskrit literature should be added on the above 

ones. 

         It is nevertheless, interesting to see that  only after the 

availability of Alberuni's Tahghigh ma lil Hind, India,  in Europe 

that some great works such as Professor's Hermann Oldenberg's , 

Arthur Macdonell's, and Hillebrandt's appear. [Memoire 

geographique, Historique et scientifique sur l'Inde', and titled 

English 'Alberuni's India'[formally printed in Franch in late 

1840s, and in English in early 1870s]. 
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         Therefore, there is a need of overwhelming 'comparative 

critique' of Alberuni, a textual, historical, and cultural critique.  

         Alberuni should be re-visited and re-read. Another chapter 

and characteristic of his should be re-discovered and added to 

Alberuni's records: Mythology. Mythology, as a branch of 

knowledge, as a non-major field and course of study, as a 

perspective, critical opinion, attitude, playful part of comment, 

and then, as an approach and informal discipline and criticism 

intermingled with, philosophy, anthropology, cultural studies, 

sociology, and poetry, has been also appeared and recorded 

before, and emphatically, after Alberuni. He can be realized as a 

knowledge-bridge of IE mythology, between and across the old 

and the new eras with his very silent but controversial India. 

Alberuni may not realistically be ignored and put away at this 

entire branch of knowledge.  

         No.210, Third Floor Noam Chamskey Complex Jamia 

Millia Islamia Jamia Nagar-110025 New Delhi, India August 

2012. 

 

VI. NOTES AND REFERENCES 

         If someone has talked or written about Alberuni's approach 

to myths or mythology claiming or arguing that Beruni  is a 

mythologist  and his Indology really indicates and explicates 

mythology , that I have not seen nor read up to now. This is 

peculiar! How could this has been happening! Since one of the 

basic subjects of  'Alberuni's India'  is myths and related items 

and terminology. How the Vedic mythologists of different 

schools and approaches could have not referred to him!! While 

he is the main and first source to the outside world and  on the 

Vedic and Hindu myths since the eleventh century, few writers 

of this sort and of this subject, intentionally or unintentionally 

has alluded to him and his as mythologist and mythology. 
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Abstract: Tomba (May, 2012) introduced a technique for 

construction (n x n) magic squares (when n is odd) using basic 

Latin Squares by fixing the pivot element and arranging other 

elements in an orderly manner [10]. However, even-order magic 

squares can‘t be constructed using the same procedure because of 

duplication in diagonal elements. Again, Tomba (July, 2012) 

developed a technique for constructing (n x n) magic squares 

(when n is doubly-even) using basic Latin square by fixing the 

column associated with the elements, adjacent to the pivot 

element and arranging in an orderly manner, making symmetric 

transformations that generates a magic parametric constant (T) 

and finally derived by minor adjustment on the pair-numbers of 

satisfying T [11]. The technique can provide weak magic squares 

for singly-even cases. In this paper, a technique for constructing 

singly-even magic squares is developed and illustrated with 

suitable examples. 

 

Key-words: Latin square (basic), singly even and doubly even 

magic square (normal), weak magic squares,  magic parametric 

constant (Tomba‘s constant),  
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1.    INTRODUCTION 

 

In a Latin square, Latin letters are seen once in each row 

and column whereas  the sums of rows and columns are equal but 

not the sums of diagonals. The idea of Latin Squares and basic 

Latin squares, normal magic squares have studied in [10] and 

[11]. A (n x n) basic Latin square is symmetric and non-

duplicated (if n is odd) and symmetric but duplicated (if n is 

even).  

   

Normal magic square has the following properties; 

(a)     Elements or numbers (n ≥ 0) are consecutive and not 

repeated  

(b)   Sums of the rows, columns and diagonals (using diagonal 

notation as dij) are equal to the magic sum, S 

  
j

ij

i

ij bb   
j

ij

i

ij dd nji ,.....,2,1,                                                                   
 

(c) Equality property of the sum of rows, columns and 

diagonals remain unaltered for rotations and reflections.  
 

A (n x n) array  ijb (with diagonal notation ijd ) 

satisfying the following properties are weak magic squares; 

  

(a)  Elements or numbers (n ≥ 0) are consecutive and not 

repeated  

(b)  Sums of diagonals are equal to the magic sum, S   
 

   
j

ij

i

ij Sdd nji ,.....,2,1,   

(c)  Sums of the rows, columns are equal to the magic sum (S), 

except for some i and j 
 

 Sbb
j

ij

i

ij  
 

nji ,.....,2,1,                      
[1] 

(d)  Equality property of the rows, columns and diagonals 

remain unaltered for rotations and reflections.  

Then the matrix  ijb  is a weak magic square. 
 

 

Let  ija  be a magic square satisfying the properties (a) to 

(c). The alternate structures of a magic square can be expressed 

(clockwise or anticlockwise rotation) as  )(kaij
 for 

mkk  ...,2,1);(
2
 ) where,  ija

 
=  )(kaij

 

for all ,......8,4,0i    

 
2.   TECHNIQUE 

 

(For constructing doubly-even magic squares) 

 

The technique of constructing doubly-even magic square 

using basic Latin square principle can be expressed as follows: 

 Let the
2n matrix  ija ; nji ,...2,1,   with the 

consecutive numbers be arranged in basic Latin square format as; 

 

























121

2122322

1111211

.....

......................................

....

...

nnnnnnn

n

nn

aaaa

aaaa

aaaa

where, Sa
i

ij   for all i,    

S =  )1( 2

2
1 nn                                                       [2] 

This condition is true for all n (odd or even) due to basic Latin 

square property.    

The pivot element is unique (for n is odd) but it lies between two 

numbers (for n is even). 

Since the pivot element is not fixed, we select the column, 

associated with the numbers adjacent to the pivot element, assign 

it as the diagonal elements and arrange the other elements in an 
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orderly manner to get a new matrix satisfying the property of  

Sdd
j

ij

i

ij    for all i and j                                       [3]  

Again, make symmetric transformations of other elements, 

retaining the diagonal elements un-changed to find out the 

extreme corner blocks and central block of (2 x 2) each. 

Reverting  )4(
2

1 n  rows and columns systematically, a magic 

parametric constant (T) and a set of sub magic parametric 

constants are generated.  

For doubly-even cases, by adjusting the values in the parametric 

constants and sub parametric constants, the required magic 

squares (doubly-even) can be constructed as 





















nnnjnn

nj

nj

bbbb

bbbb

bbbb

21

222221

111211

............

 
Satisfying  

j

ij

i

ij bb  
j

ij

i

ij dd                 [4] 

  ijb ; nji ,...2,1,   is a n
2
 (doubly-even) magic square. 

 

 

3. THEOREMS 

 

3.1: Odd order Magic Squares derived using basic Latin 

Squares 

 

For any n (n is odd), a magic square constructed using basic 

Latin square, the following theorem holds;  

Theorem 1: A (n x n) matrix  ijb , developed by using basic 

Latin square format when the pivot element is fixed, assigned the 

row associated with the pivot element (keeping the pivot element 

in the middle cell) as diagonal element and arranging in an 

orderly manner represents a magic square for any odd n. [10] 

 

3.2: Doubly-even Magic Squares derived using basic Latin 

Squares  

 

For any n (n is doubly-even), a magic square constructed using 

basic Latin square, the following theorem holds;  

Theorem 2: A (n x n) matrix  ijb , developed by using basic 

Latin square format when the  column, associated with the 

numbers adjacent to the pivot element is selected, assign it as the 

diagonal elements and arrange the other elements in an orderly 

manner, making symmetric transformations gives a new matrix 

satisfying the equality property of diagonal sums. Selecting a 

suitable central block (retaining the diagonal elements 

unchanged) and revering the  )4(
2

1 n
 

rows and columns 

systematically, the system generates a magic parametric constant 

(T) and sub-magic parametric constants. With some adjustment 

on the pair-numbers satisfying T, it generates magic squares of 

any doubly-even n. [11] 

 

3.3: Singly-even Weak Magic Squares derived using basic 

Latin Squares  

 

For any n (n is singly-even), the following theorem holds  

Theorem 3: A (n x n) matrix  ijb , developed by using basic 

Latin square format when the  column, associated with the 

numbers adjacent to the pivot element is selected, assign it as the 

diagonal elements and arrange the other elements in an orderly 

manner, making symmetric transformations of other elements 

gives a new matrix satisfying the equality property of diagonal 

sums. Selecting a suitable central block (retaining the diagonal 

elements unchanged) and reverting the rows and columns 

systematically, the system generates a magic parametric constant 

(T) and sub-magic parametric constants. With some adjustments 

on the pair-numbers satisfying T, it generates weak magic 

squares only for any singly-even n. [11]  

 
 

4.    METHODOLOGY 
 

 (For constructing singly-even magic squares) 

 

The technique of constructing singly-even magic square using 

basic Latin square principle can be expressed as follows: 

Let the
2n matrix  ija ; nji ,...2,1,   with the consecutive 

numbers be arranged in basic Latin square format as; 
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1111211
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......................................

....

...

nnnnnnn

n

nn

aaaa

aaaa

aaaa

where, Sa
i

ij   for all i 

  S =  )1( 2

2
1 nn

 
                                                     [5] 

This condition is true for all n (odd or even) due to basic Latin 

square property. Find T=  12 n .  

Select the column, associated with the minimum and maximum 

elements, assign it as the diagonal elements and arrange the other 

elements in an orderly manner to get a new matrix satisfying 

Sdd
j

ij

i

ij   for all i and j   Again, retaining the 

diagonal elements un-changed, make symmetric transformations, 

to find  the extreme corner blocks and central block of (2 x 2) 

each. 

Reverting  )4(
2

1 n
 
rows and columns systematically, a magic 

parametric constant (T) and a set of sub magic parametric 

constants are generated. Reverting the diagonal elements 

(keeping the central block unchanged) and selecting the pair-

numbers satisfying magic parametric constant T, assigning the 

pair-numbers properly and making minor adjustments in the 

values in the parametric constant and other elements, the required 

magic squares (singly-even) can be constructed as; 
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Satisfying  

j

ij

i

ij bb  
j

ij

i

ij dd

  

                    [6] 

  ijb ; nji ,...2,1,   is a n
2
 (singly-even) magic square. 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               530 

ISSN 2250-3153  

www.ijsrp.org 

 

Hence, for any singly-even n, the following theorem is 

developed;  
 

Theorem 4: A (n x n) matrix  ijb , developed by using basic 

Latin square format when the  column associated with the 

maximum and minimum numbers is selected, assign it as  

diagonal elements and arrange the other elements in an orderly 

manner get a new matrix satisfying the equality property of 

diagonal sums. Again, make symmetric transformations, 

retaining the diagonal elements un-changed to find the extreme 

corner blocks and central block of (2 x 2) each. Revering 

 )4(
2

1 n
 
rows and columns systematically (keeping the central 

block unchanged), the system generates a magic parametric 

constant (T) and sub-magic parametric constants. 

Reverting one of the diagonal element (keeping the central block 

unchanged), assigning the pair-numbers satisfying the properties 

of T in selective positions, followed with some adjustments gives 

magic squares of any singly-even n.  

 

  

 

5. STEPS FOR CONSTRUCTION 

 

5.1:  Doubly-even magic squares 
 

Construction of magic square using basic Latin square is 

expressed in the following steps: 
 

Step-1:  First arrange the consecutive numbers 1 to n
2
 or 

( nnatoa11 ) in basic Latin square format. Find 

T=  12 n .  
 

Step-2:  Find the range of  nnaa 112
1   and select the column 

associated with this range assign it as diagonal elements 

and arrange other elements in an orderly manner, giving 

diagonals sums equal  
 

Step-3:  Retaining the diagonal elements unchanged, make 

transformations of other elements to construct the 

extreme corner and central blocks of (2 x 2) each . 
 

Step-4:  Reverting  )4(
2

1 n
 
rows and columns in a systematic 

manner, a magic parametric constant (T) and a set of 

sub-magic parametric constants are generated...  

The reversion process will satisfy the following 

condition. 

(i)    222
2

2   nkn   for k = 0, 1, 2 ...   .n 

 

Step-5:  Main adjustments should be made on the elements 

corresponding to the magic parametric constant (T), 

whereas minor adjustments should be made on other 

elements of sub-magic parametric constants to get the 

magic square satisfying the properties of 
   

 
j

ij

i

ij bb  
j

ij

i

ij dd

 

Note: For singly-even n, it generate weak magic squares only.  

 

5.2: Singly-even magic squares 
 

Construction of magic square using basic Latin square is 

expressed in the following steps: 

Step-1: First arrange the consecutive numbers 1 to n
2
 or 

( nnatoa11 ) in basic Latin square format. Find 

T=  12 n . 

Step-2: Select the column associated with maximum and 

minimum numbers, assign it as diagonal elements and 

arrange other elements in an orderly manner, giving 

diagonals sums equal  
 

Step-3:  Retaining the diagonal elements unchanged, make 

transformations of other elements to construct the 

extreme corner and central blocks of (2 x 2) each. 
 

Step-4:  Reverting  )4(
2

1 n  rows and columns in a systematic 

manner, a magic parametric constant (T) and a set of 

sub-magic parametric constants ( 1T 2T ... ) can be 

determined. The reversion process will satisfy the 

following condition.  

(i)    222
2

 nkn   for k = 0, 1, 2 ....n 
 

Step-5:  Revert one of the diagonal elements keeping the central 

block unchanged. Select the pair-numbers satisfying T 

and arranged on selective basis which is normally 

complicated.   
 

Step-6: Adjustments should be made on the elements 

corresponding to the magic parametric constant (T), 

whereas minor adjustments should be made on other 

elements to get the magic square satisfying the 

properties of 

     
j

ij

i

ij bb =  
j

ij

i

ij dd

 

 

  

6. NUMERICAL EXAMPLES 
 

(Doubly-even and singly-even cases) 
 

6.1: To construct a (4 x 4) magic square (doubly-even) 
 

Step-1: The numbers (1 to 16) in 4 rows and 4 columns, arranged 

in basic Latin square format be; 

 

 

 

 

 

 
 

The arrangement gives the column totals equal, 

34
i

ija  for all i. Here, S = 34  and  T = 17. 

 

Step-2:  Select the column associated with the numbers 8 and 9 

(say 3, 8, 9, 14) and assign it as diagonal elements. 

1 2 3 4 

6 7 8 5 

11 12 9 10 

16 13 14 15 
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Rearranging the other elements in an orderly manner 

gives a new matrix satisfying  
j

ij

i

ij dd = 34 

15 11 7 3 

16 12 8 4 

 3 9 5 1 

4 10 6 2 
 

Step-3: Retaining the diagonal elements un-changed, make 

transformations of other elements to generate the 

extreme corner and central blocks of (2 x 2) each. 
 

 

 

 

 

 
 
 

  Extreme corner blocks:

 









121

615

,

 









128

310

,









714

94

,









211

615

 

Step-4:  Here,  )4(
2

1 n = 0 for n = 4. No reversion process 

needed.  
 

Step-5: Hence, no adjustment needed and therefore the 

construction of (4 x 4) magic squares is completed in 

Step-3.

  

                     

 

6.2 To construct (8 x 8)
 
magic square (doubly-even) 

 

Step-1:  Let the consecutive numbers be (1, 2, 3,... 64) in 8 rows 

and 8 columns be arranged in basic Latin Square format 

as:  

 

1 2 3 4 5 6 7 8 

10 11 12 13 14 15 16 9 

19 20 21 22 23 24 17 18 

28 29 30 31 32 25 26 27 

37 38 39 40 33 34 35 36 

46 47 48 41 32 43 44 45 

55 56 49 50 51 52 53 54 

64 57 58 59 60 61 62 63 

 

Step-2: Select the row associated with the element (32 and 33) 

and assign this as diagonal elements. Rearranging the 

other elements in an orderly manner gives a new matrix 

giving the diagonal sums equal satisfying the diagonal 

sums equal.  

 

61 53 45 37 29 21 13 5 

62 54 46 38 30 22 14 6 

63 55 47 39 31 23 15 7 

64 56 48 40 32 24 16 8 

57 49 41 33 25 17 9 1 

58 50 42 34 26 18 10 2 

59 51 43 35 27 19 11 3 

60 52 44 36 28 20 12 4 

 Step-3:  Retaining the diagonal elements un-changed, make 

transformations of other elements to construct the extreme corner 

and central block of (2 x 2) each.

   
 

 

 

 

 

 

 

 

Extreme corner blocks: 









543

1261









5914

552









1360

516









453

6211   

 

Let the Central block be assumed as: 









2533

3240

 

 

Note: Taking the central block in different forms, different magic 

squares can be constructed.   
 

Step-4:  Here,  )4(
2

1 n
 
= 2 for n = 8.  

Reverting 3
th

 column, 5
th

 column and 3
th

 row , 5
th

 row (keeping 

the diagonal elements, extreme corner blocks and central block 

unchanged), a magic parametric constants (T) can be determined  

 

 

61 12 21 28 37 44 52 5 260 

3 54 22 27 38 43 14 59 260 

58 50 47 26 39 23 10 2 255 

1 8
 

48 40 32 24
 

49 56
 

260 

64 57
 

17 33 25 41
 

16 9
 

260 

7 15 42 31 34 18 55 63 265 

6 51 19 30 35 46 11 62 260 

60 13 20 29 36 45 53 4 260 

260 260 236 244 276 284 260 260 260 

 

Here, T = 65 and sub-magic parametric constants: T1 = 49,  T2 = 

81, T3 = 59 T4 = 71 

Pair-numbers satisfying T : [28, 37], [27, 38], [26, 39], [56, 9], 

[49, 16], [41, 24], [48, 17] , [8, 57], [1, 64], [31, 34], [30, 35] and 

[29, 36] 

Other pair-numbers satisfying T:  

(i)  In extreme corner blocks: [61, 4], [3, 62], [12, 53], [5, 60] 

  [6, 59], [13, 52] 

(ii)  In central block: [40, 25] and [32, 33] 

15 6 10 3 

1 12 8 13 

4 9 5 16 

14 7 11 2 

61 12 20 28 36 44 52 5 

3 54 19 27 35 43 14 59 

2 10 47 26 34 23 50 58 

1 9 17 40 32 41 49 57 

8 16 48 33 25 24 56 64 

7 15 42 31 39 18 55 63 

6 51 22 30 38 46 11 62 

60 13 21 29 37 45 53 4 
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Step-5:  Adjustments on the values of magic parametric 

constants, T are made to get the magic square as 

follows;   

 

 

Finally the necessary magic square of 8x8 is constructed as; 

 

61 12 21 28 37 44 52 5 260 

3 54 22 27 38 43 14 59 260 

58 50 47 26 39 23 10 2 260 

1 9 48 40 32 24 49 57 260 

64 56 41 33 25 17 16 8 260 

7 15 42 31 34 18 55 63 260 

6 51 19 30 35 46 11 62 260 

60 13 20 29 36 45 53 4 260 

260 260 260 260 260 260 260 260 260 

 

As stated earlier, for singly-even cases, the technique generates 

weak magic squares only 

 

6.3 To construct a (6 x 6)
 
weak magic square (Singly-even) 

 

Step-1: Let the consecutive numbers be (1, 2,  ... 36) in 6 rows 

and 6 columns be arranged in basic Latin square format;  

 

1 2 3 4 5 6 

8 9 10 11 12 7 

15 16 17 18 13 14 

22 23 24 19 20 21 

29 30 25 26 27 28 

36 31 32 33 34 35 

 

 Satisfying 
i

ija = S for all i, where, S =111.  

The pivot element lies between 18 and 19.  
 

Find T = 37 

Step-2: Select the column associated with the element (18, 19) 

as (4, 11, 18, 19, 26, 33) and assign this column as 

diagonal elements, Rearrange the other elements in an 

orderly manner to get a new matrix having the diagonal  

  sums equal. 

 

34 28 22 16 10 4 

35 29 23 17 11 5 

36 30 24 18 12 6 

31 25 19 13 7 1 

32 26 20 14 8 2 

33 27 21 15 9 3 

 

Step-3: Retaining the diagonal elements un-changed, make 

symmetric transformations of other elements to get the extreme 

corner and central blocks of (2 x 2) each. 

 

 
 

 

 

 

 

 
 

Extreme corner blocks: 









2912

934









3211

427

 










1033

265

  










328

358     

   

Central block assumed: 









1319

1824   

 
 

Step-4: Here, )4(
2

1 n
 
= 1 for n = 6.  

  Reverting the 3
rd

 row and 3
rd

 column (retaining the 

diagonal elements and central block unchanged), a 

magic parametric constant T is generated.   

 

34 9 16 21
 

27
 

4 111 

2 29 17 20 6  11
 

32 111 

31 25 5  24 18 7 1 106 

6 12 19 13 30 5  36 116 

5 26 14 6  23 8 35 111 

33 10 15 22 28 3 111 

111 111 105 117 111 111 111 
 

 
 

Pair-numbers satisfying T: [16, 21], [17, 20], [1, 36], [7, 30] 

  [25, 12], [31, 6], [14, 23] and [15, 22] 
 

Other pair-numbers satisfying T:  

(i)  In extreme corner blocks: [34, 3], [9, 28], [2, 35], [4, 33] 

  [27, 10], [32, 5] 

(ii)  In central block: [24, 13] and [18, 19] 

61 12 21 28 37 44 52 5 260 

3 54 22 27+11
 

38-11
 

43 14 59 260 

58 50 47 26+5
 

39 23 10 2 255+5 

 

1 9 48 40 32 24 49 57 260 

64 56 17+24 

 
33 25 41-24 

 

16 8 260 

7 15 42 31-5
 

34 18 55 63 265-5
 

6 51 19 30+5
 

35-5
 

46 11 62 260 

60 13 20 29 36 45 53 4 260 

260 260 236 

+24 

244 

+16
 

276 

-16
 

284 

-24 

260 260 260 

34 9 15 21 27 4 

2 29 14 20 11 32 

1 7 24 18 25 31 

6 12 19 13 30 36 

5 26 17 23 8 35 

33 10 16 22 28 3 
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Step-5: After simple adjustments in the pair-numbers, satisfying 

T, we get weak magic square, generated from basic 

Latin Square  

 

Note: Adjustment to make row and column sums equal will 

affect the sum of the diagonals and therefore generates weak 

magic squares only. 

 

6.4: To construct a (6 x 6)
 
magic square (Singly-even) 

 

Step-1:  Let the consecutive numbers be (1, 2, ...36) in 6 rows 

and 6 columns be arranged in Latin square format as; 

 

1 2 3 4 5 6 

8 9 10 11 12 7 

15 16 17 18 13 14 

22 23 24 19 20 21 

29 30 25 26 27 28 

36 31 32 33 34 35 

 

It satisfies
i

ija = S for all i, where, S =111. Here, T = 37 

Step-2: Select the column associated with the minimum and 

maximum numbers as (1, 8, 15, 22, 29, 36) and assign 

this column as diagonal elements, Rearrange the other 

elements in an orderly manner to get a new matrix 

giving diagonal sums equal, 

 

 

 

 

 

 

 

 

 

 

 

Step-3: Retaining the diagonal elements un-changed, make 

symmetric transformations of other elements to get the 

extreme corner and central blocks of (2 x 2) each.  
 

Extreme corner blocks: 









2615

931









3511

130

 










1036

292

  










625

328      

 

 Consider the central block as 









2122

1516   

 

31 12 18 24 30 1 

5 26 17 23 8 35 

4 10 16 15 28 34 

3 9 22 21 27 33 

2 29 14 20 11 32 

36 7 13 19 25 6 
 

Step-4: Here,  )4(
2

1 n = 1 for n = 6.    

Reverting 3
rd

 row and 3
rd

 column (retaining the diagonal 

elements and central block unchanged), the magic 

parametric constant T is generated. 

 

 

  

 

 

 

 

 

 

Pair-numbers satisfying T: [13, 24] [14, 23] [4, 33] [10, 27] [28, 

9] [34, 3] [17, 20] [18, 19] 

Step-5:  Revert one of the diagonal elements (keeping the central 

block unchanged). Select the pair-numbers satisfying T 

in a very selective manner (which is normally very 

complicated, not satisfied for many cases) as; 

 
6 12+20 3 34 30+5 1 86+25 

5+2 11 9+18 28 8 35-5 96+15 

19 17-3 16 15 24 24 114-3 

18 20 22 21 14+3 13 108+3 

2+23 29 10 27-18 26 32-20 126-15 

36 7-2 33 4 25-23 31 136-25 

86+25 96+15 93+18 129-18 126-15 136-25 111 

 

Step-6: Make simple adjustments in the value of the magic 

parametric constants and other elements to get the magic 

square, generated from basic Latin Squares 

 

6 32 3 34 35 1 111 

7 11 27 28 8 30 111 

19 14 16 15 23 24 111 

18 20 22 21 17 13 111 

25 29 10 9 26 12 111 

36 5 33 4 2 31 111 

111 111 111 111 111 111 111 

 

34 9 16 21
 

27
 

4 111 

2 29 17 14
 

11
 

32 105 

31 30 24 18 7 1 111 

6 12 19 13 25 36 111 

5 26 20 23 8 35 116 

3 10 15 22 28 3 111 

111 116 111 111 106 111 111 

31 25 19 13 7 1 

32 26 20 14 8 2 

33 27 21 15 9 3 

34 28 22 16 10 4 

35 29 23 17 11 5 

36 30 24 18 12 6 

31 12 13 24 30 1 

5 26 14 23 8 35 

34 28 16 15 10 4 

3 9 22 21 27 33 

2 29 17 20 11 32 

36 7 18 19 25 6 
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6.5: To construct a (10 x10)
 
magic square 

 
 

Step-1: Let the consecutive numbers be (1, 2, ...100) in 10 rows 

and 10 columns be arranged in Latin square format as; 

 
1 2 3 4 5 6 7 8 9 10        

12 13 14 15 16 17 18 19 20 11 

23 24 25 26 27 28 29 30 21 22 

34 35 36 37 38 39 40 31 32 33 

45 46 47 48 49 50 41 42 43 44 

56 57 58 59 60 51 52 53 54 55 

67 68 69 70 61 62 63 64 65 66 

78 79 80 71 72 73 74 75 76 77 

89 90 81 82 83 84 85 86 87 88 

100 91 92 93 94 95 96 97 98 99 

 

It satisfies
i

ija = S for all i, where, S = 505. Here, T = 101 

Step-2: Select the column associated with the minimum and 

maximum numbers and assign this column as diagonal 

elements, Rearrange the other elements in an orderly 

manner to get a new matrix giving diagonal sums equal, 

 

 

Step-3: Retaining the diagonal elements un-changed, make 

symmetric transformations of other elements to get the 

extreme corner and central blocks of (2 x 2) each.  
 

 

 

 

 

Step-4: Here,  )4(
2

1 n = 3 for n = 10.    

Reverting 3
rd

 5
th

 7
th

 rows and 3
rd

 5
th

 7
th

 columns 

(retaining the diagonal elements and central block 

unchanged), the magic parametric constant T is 

generated. 

 
91 20 21 40 41 60 61 80 90 1        

9 82 22 39 42 59 62 79 12 99 

98 88 73 63 58 43 38 23 18 8 

7 17 24 64 44 57 34 77 87 97 

96 86 76 66 55 45 36 26 16 6 

5 15 25 35 56 46 65 75 85 95 

94 84 74 67 54 47 37 27 14 4 

3 13 78 33 48 53 68 28 83 93 

2 89 29 32 49 52 69 72 19 92 

100 11 30 31 50 51 70 71 81 10 

 

The pair-numbers satisfying T: [41, 60] [42, 59] [58, 43] [44, 57] 

[6, 95] [16, 85], [26, 75], [36, 65], [50, 51] [49, 52] [48, 

53], [54, 47], [5, 96] [44, 57] [96,5] [86, 15], [76, 25], 

[66, 35] 

 

Other pair-numbers satisfying T:  

(i)  In extreme corner blocks: [34, 3], [9, 28], [2, 35], [4, 

 33],  [27, 10], [32, 5] 

(ii)  In central block: [24, 13] and [18, 19] 

(iii) In diagonals: [100,1], [89,12], [67,34], [91,10],  

[83, 18], [73, 28], [64, 37] 

 

Step-5:  Consider the central block as 









5655

4645   

Revert one of the diagonal elements (keeping the central 

block unchanged). Select the pair-numbers satisfying T 

in a very selective manner (shifting its positions in 90
0
) 

 

 

 

 

 

91 81 71 61 51 41 31 21 11 1        

92 82 72 62 52 42 32 22 12 2 

93 83 73 63 53 43 33 23 13 3 

94 84 74 64 54 44 34 24 14 4 

95 85 75 65 55 45 35 25 15 5 

96 86 76 66 56 46 36 26 16 6 

97 87 77 67 57 47 37 27 17 7 

98 88 78 68 58 48 38 28 18 8 

99 89 79 69 59 49 39 29 19 9 

100 90 80 70 60 50 40 30 20 10 

91 20 30 40 50 60 70 80 90 1        

9 82 29 39 49 59 69 79 12 99 

8 18 73 38 48 58 68 23 88 98 

7 17 27 64 47 57 34 77 87 97 

6 16 26 36 55 45 66 76 86 96 

5 15 25 35 56 46 65 75 85 95 

4 14 24 67 44 54 37 74 84 94 

3 13 78 33 43 53 63 28 83 93 

2 89 22 32 42 52 62 72 19 92 

100 11 21 31 41 51 61 71 81 10 

10 20+61 21 40+31 5 96 61 80 90 1        

9+83 19 22 39-6 15 86 62-

30 

79 12 99 

98 88 28 63 25 76 38 23 18 8 

7 17 24+44 37 35 66 34 77 87 97 

50 49 48 54 55 45 44 58 42 41 

51 52 53 47 56 46 57 43 59 60 

94 84 74 67 65 36-20 64 27 14 4 

3 13 78 33+6 75 26 68-44 73 83 93 

2 89 29+43 32+30 85 16+20 69 72-

43 

82 92-83 

100 11 30 31 95 6 70 71-31 81-61 91 
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Step-6: Make simple adjustments in the value of the magic 

parametric constants and other elements to get the magic 

square, generated from basic Latin Squares 

 

 

Precautions 

In the construction of singly-even magic squares using 

basic Latin squares, selection of proper central block, assigning 

the pair-numbers satisfying the magic parametric constant T, is 

normally complicated. In many cases, it will generate weak 

magic squares. 

 

Example:6.6: Using step-4 of example 6.4. 

 Let  









1622

1521  be the central block.  

 If we proceed without assigning the pair-numbers satisfying 

T properly, after making adjustments, it generates Weak magic 

square as  

 

6 32 13 24 35 1 111 

25 11 23 14 8 30 111 

34 28 21 15 10 4 111 

3 9 22 16 27 33 111 

5 29 17 20 26 12 111 

36 5 18 19 5 31 111 

111 111 116 106 111 111 111 

 

 

 

7.  CONCLUSION 

 
The technique can be used for finding magic squares from 

basic Latin Squares of any order (n ≥ 1, for n is singly-even). The 

construction is done by fixing the column, associated with the 

maximum and minimum elements, assigning it as diagonal 

element and arranging other elements in an orderly manner, 

making symmetric transformations, reverting one the diagonal 

elements (keeping the central block un-changed), selecting and 

arranging the pair-numbers satisfying the magic parametric 

constant, T in a very selective manner and finally adjusting the 

elements on the magic parametric constant and other elements. 

 Weak magic squares of different structures can be generated 

depending upon the choice of central block, assigning the pair-

numbers satisfying T. and therefore expected to provide more 

applications in cryptology than that of the actual magic squares  

for any n (odd or even). 
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Abstract- Routing in computer network is an essential 

functionality, which influence both the network management as 

the quality of services in global networks. The management of 

the traffic flows has to satisfy requirements for volume of traffic 

to be transmitted as avoidance of congestions for decreasing the 

transmission delays. These two requirements in general are 

contradictory. The optimal traffic management is a key issue for 

the quality of the information services. Routing in networks, 

applying shortest path algorithm is widely used in 

communication protocols in WAN. Short explanations and 

illustration of these algorithms is given. 

 

Index Terms- optimization, routing, network traffic, shortest 

path algorithm computer networks 

I. INTRODUCTION 

he routing algorithm is described by [2] as network layer 

protocol that guides packets (information stored as small 

strings of bits) through the communication subset to their correct 

destinations. Some reasons for the complexity of routing 

algorithms are: coordination between the nodes in the network; 

failures of the links and nodes; congestion of traffic links. Two 

types of algorithms are used for routing in networks: shortest 

path routing algorithms and optimal routing based on other 

measures [1, 5, 9]. The efficiency of a routing algorithm depends 

on its performance, during congestions in the network. The 

routing algorithms must perform route choice and delivery of 

messages. The performance of the routing is assessed according 

to the throughput in the network (quantity of data transfer) and 

the average packet delay (quality of service). Following [2,3,8], 

the routing influences the flow control with the delays on links, 

fig. 1 

 
Fig. 1 Interaction between flow control and routing 

 

As it has been seen, the quantity of the transmission is in 

contradiction with the quality of service, because it influences 

with a delays by the feedbacks. Thus by increasing the 

throughput, the delays increase [3,11]. 

II. OPTIMAL ROUTING 

In Internet environment, the routers compute the flow 

transmissions according to the shortest path algorithm [10,12,13]. 

This algorithm is efficient in finding optimal route, according to 

the link weights, presenting the traffic load on them. The 

limitation of thisalgorithm is that it cannot route the flow along 

alternative paths. In common network structure it exists always 

several paths between the source and destination nodes. Now the 

OSPF protocol routes according to the shortest path criteria, but 

it does not estimate and apply alternative routing to available 

paths. Thus Quality of Services (QoS) is not supported only by 

shortest path management. 

The optimal routing under (QoS) requirements is a complex 

problem for implementation [4,6]. 

Such architecture insists routers to broadcast the local resource 

status and the local topology information to all routers. One 

manner of providing QoS in routers is to apply traffic 

prioritization. The idea is to classify the traffic to a multiple 

levels of priority queues. 

The priorities are assigned on packet peculiarities: the protocol 

uses packet type, source and destination networks. Enhancements 

are done by subdividing the link capacity into different classes. 

The traffic is assigned to each classes and the routers serve each 

class with different priority. However the traffic prioritization 

improves the QoS by class of traffic on a given link, but that link 

is chosen by the shortest path routing mechanism, which is 

independent of the QoS requirements. 

The optimal routing algorithm must keep the delays low as the 

flow control increases. Thus the routing increases the throughput 

and restricts the delay for the packet, during high traffic 

conditions. Thus the average delay per packet is reduced also at 

steady or low traffic conditions. The optimization problem for 

this case can be stated as: 

T 
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swhere FS(i) and RS(i) denote the forward and reverse links for 

node i, A is a set of arks, cij is the capacity of link (i, j), q is the 

flow to be routed from source node s to destination node t, T* is 

the maximal feasible delay, and dij is the delay function for the 

link (i, j). 

This optimization problem is titled maximal flow probe; subject 

to the conservation constraints and additional time delay 

constraints. The solution of this problem has to find the best 

routing for the traffic flow and the calculations have to be 

performed by routers. A router is used to manage network traffic 

and finding the best route for packets. Hence the routers should 

have some information about network status to make decision 

about how to send packets. Routers use "Routing algorithms" to 

find the best route to destination considering parameters like the 

number of Hops (a hop is the trip a data packet takes from one 

router or intermediate point to another in the network), time 

delay and communication cost of packet transmission. 

Based on the manner of how routers gather information about the 

network and the type of its utilization it exists two major routing 

algorithms: ―Global routing algorithms" and"Decentralized 

routing algorithms". In Global Routing algorithms, every router 

must have complete information about other routers in the 

network and the traffic status. These algorithms are known as LS 

(LinkState) algorithms. Reverse in Decentralized routing 

algorithms, each router has information about the routers that is 

directly connected to and not about all routers in network. These 

Algorithms are known as DV (Distance Vector) algorithms. 

III. SEQUENCE OF OPERATION OF LS ALGORITHM 

Step 1: Identification of the routers, which are physically, 

connected to the router andestimation of their IP addresses. 

When a router starts working, first it sends a "HELLO" packet 

over network. All the routers that receive this packet reply with a 

message that contains their IP addresses. 

Step2: The delay time for neighbour routers is measured. The 

routers send Echo packetsover the network, every router that 

receives these packets replies with an Echo reply packet. By 

dividing Round Trip Time by 2, routers can count the delay time. 

The Round Trip Time is a measure of the current delay on a 

network, found by timing a packet bounced off some remote 

host. This time includes the time in which the packets reach the 

destination and the time in which the receiver processes it and 

replies. 

Step3: The router broadcast its information over a network for 

other routers and receivestheirs. Thus all routers share their 

knowledge and broadcast their information to each other and 

each router is acquainted with the structure and the status of 

network. 

Step4: The router evaluates the best route between two nodes of 

network. Thus the bestroute for packets to every node is chosen. 

For this evaluation the shortest path algorithm of Dijkstra is 

performed. In this algorithm, router, based on the information 

from step1, builds a graph of network. This graph shows the 

location of the routers in the network and their links. Every link 

is labelled with a weight, titled as cost of link. This number is a 

function of delay time, average traffic or it is the number of hops 

between nodes. 

IV. DESCRIPTION OF DIJKSTRA SHORT PATH ALGORITHM 

The algorithm performs several rules: 

Rule1: A graph of the network is built network and the adjacency 

matrix a [i, j] with the weight of links is defined. For the case 

when a direct link between node Vi and Vj is missing, the weight 

of the link is assumed as infinity. The source and the destination 

nodes are noted as NS and NT. 

Rule2: A status record set is established for every node with 

three fields: 

The first field that shows the previous node, named 

"predecessor" field. 

The second filed is named "Length" field and it shows the sum of 

weights from source to that node.  

The  last  field,  named  "Label"  filed,  shows  the  status  of  the  

node.  Each  node  can have one status mode: "Permanent" or 

"Tentative". 

Rule3: Initialization of the status record set for all nodes and 

setting all ―Length‖ to Infinity, and all "Label" as tentative. 

Rule 4: Labeling node NS as t node and marking its "Label" as 

"Permanent". When a label changes to permanent, it never 

changes again. T node rules as a current chosen node. 

Rule5: For all tentative nodes, directly linked to t node, status 

record set is updated. 

Rule6: From all the tentative nodes, choose the one whose 

weight to NS is less and set it as t node. 

Rule7: If this node is not the destination NT,  then, go to step 5. 

Rule8: If this node is NT, then extract its previous node from 

status record set and do this until return to NS. The nodes show 

the best route from NS to NV. 

V. EXAMPLE OF USINGDIJKSTRA ALGORITHM 

The example presents the best route between A and E, fig.2. 

There are 6 possible routes between nodes A and E (ABE, ACE, 

ABDE, ACDE, ABDCE, ACDBE). Obviously ABDE is the best 

route because its weight is less than other routes. The application 

of theDijkstra algorithm on this example is performed 

accordingly. 

- The source node (A) is chosen as current node t and its label is 

marked as permanent. In fig.2 the permanent nodes are noted in 

black, and the t node is marked by arrow. 
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- The states of nodes B and C, which have direct link to the 

current node t are changed. Because node B has less weight, its 

state is changed to permanent and the label t goes on it, fig.3. 

 
 

Fig.2 Initial state of Dijkstra algorithm 

 

 
Fig. 3 Choice of B as current node t 

 

- Following the rules for changing the states of the nodes D and 

E, D has less weight and it is chosen as the next current node t 

with permanent state, fig.5. 

-The final rule of the algorithm arrive directly to the destination 

node E, fig5. 

 

 
Fig. 4 The current state is on node D 

 

 
Fig. 5 The current state is on node E 

 

- The identification of the shortest route is performed, according 

to the records in each status node record for the ―predecessors‖ 

field. Following the reverse records, the optimal route is 

identified as the path A-B-D-E. The total weight of this route is 

2+1+1=4. 

An example of C code for the Dijkstra algorithm is given in fig.6, 

[7]. 

 

#define MAX_NODES 1024 /* maximum number of nodes */ 

 

#define INFINITY 1000000000 /* a number larger than every maximum path */ 

 

intn,dist[MAX_NODES][MAX_NODES]; /*dist[I][j] is the distance from i to j */ 

 

voidshortest_path(ints,intt,int path[ ])  

 

{struct state {  /* the path being worked on */ 

 

int predecessor ;  /*previous node */ 

 

int length  /*length from source to this node*/ 

 

enum {permanent, tentative} label  /*label state*/ 

 

}state[MAX_NODES];   

 

int I, k, min;   

struct state *   
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p;   

 

for (p=&state[0];p<&state[n];p++){  /*initialize state*/ 

 

p->predecessor=-1   

 

p->length=INFINITY   

 

p->label=tentative;   

 

}   

 

state[t].length=0; state[t].label=permanent ; 

 

k=t ;  /*k is the initial working node */ 

 

do{  /* is  the better path from k? */ 

 

for I=0; I<n; I++)  /*this graph has n nodes */ 

 

if (dist[k][I] !=0 && state[I].label==tentative){ 

 

if (state[k].length+dist[k][I]<state[I].length){ state[I].predecessor=k; state[I].length=state[k].length + dist[k][I] 

 

} 

 

/* Find the tentatively labeled node with the smallest label. */ k=0;min=INFINITY; 

 

for (I=0;I<n;I++) 

 

if(state[I].label==tentative && state[I].length < min)=state[I].length; 

 

k=I; 

 

} 

 

state[k].label=permanent }while (k!=s); 

 

/*Copy the path into output array*/ I=0;k=0 

 

Do{path[I++]=k;k=state[k].predecessor;} while (k>=0); 

 

} 

Fig.6 Example of Dijkstra algorithm in C code 

 

VI. CONCLUSION 

Some general conclusions that can be drawn from this study are 

summarized below. 

1. Providing multiple routes is beneficial in improving the 

quantity of service.  

2. Oscillations in traffic load must be avoided but 

sensitivity to congestion may be significant. 

3. The failure of the traffic management center may be 

dangerous to a centralized routing management system.  

 

 

4. Adaptive routing with constantly updated information is 

helpful in avoiding congested routes.  

5. Quality of service, quantity of service and speed are the 

three most important performance measures for any 

routing algorithm.  
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    Abstract- A systematic of the signature inversion & Signature 

reversal phenomena in odd- odd nuclei in rare earth region are 

presented. It is mainly observed in high j-orbitals. These are the 

systematic of (h11/2p x i13/2n) orbitals. We have analyzed in total 41 

cases (Experimental data have been collected from 

http://www.nndc.bnl.gov/chart/)in rare earths region (Z=61 to 

Z=75). For these configuration bands, the even spin members 

should lie lower in energy. However revert behaviors is observed 

up to certain spin called signature inversion. The point of 

Inversion is mentioned in the systematic shown in table. The 

point is shifted towards lower spin as we move towards higher 

isotopes.  These features like signature dependence, signature 

inversion and signature reversal are well explained by two-

quasiparticle rotor model (TQPRM). Goel et al have developed 

TQPRM for even-even and odd-odd nuclei. The model well 

explained the signature dependence and signature inversion in 

152Eu, 156Tb and 160Ho of odd-odd nuclei. The signature 

reversal observed in 170Yb of even-even nuclei was also well 

explained by TQPRM model. The odd-even staggering in 

rotational band is due to the residual interaction. The Newby 

shift for the K=0 band and decoupling parameter for K=1/2 band 

are basically responsible for such behavior. The K=0 and K=1 

bands are staggered band. This staggering is transmitted to higher 

K values by Coriolis coupling or by PPC (particle-particle 

coupling). Availability of large experimental data of odd-odd 

nuclei helps to do the further work in this region. We are in 

process not only to explain this feature but also shifting in the 

point of inversion as mass number increases. In future we will 

present systematic by TQPRM calculations.     

 

    Index Terms- Signature Inversion, Signature Reversal, 

Signature Dependence   and odd-even staggering, Inversion 

point, Two-quasiparticle rotor model (TQPRM), Particle- 

Particle coupling, Coriolis coupling   

 

 

I. INTRODUCTION 

any unusual features have been observed in the high-j 

rotation spectra of deformed odd-odd & even-even nuclei 

like signature dependence, signature inversion and signature 

reversal. The phenomena of Signature inversion & Signature 

reversal are well explained by the two quasiparticles plus axially 

symmetric rotor model (TQPRM) calculations in 152Eu, 156Tb, 

160Ho of odd-odd nuclei and 170Yb of even-even nuclei by 

Goel et al.  We have analyzed the experimental data for rare 

earth region from 61Pm to 75Re. Here we have considered only 

high j-orbitals bands. Total 41 cases of (h11/2 x i13/2) have been 

observed. 

 

          The K+= (Ωp+Ωn) bands of odd-odd nuclei generally 

exhibit very smooth behavior in contrast to the K-= |Ωp-Ωn| bands 

which exhibit odd-even staggering. However, the K+ bands 

composed of the high-j configuration display a very strong odd-

even staggering in their rotational energy spacing, implying 

signature dependence. While K- bands show almost smooth 

behavior for high-j orbitals where it is known. At high rotational 

frequencies, signature and parity are the only two good quantum 

numbers available to label a state. 

        The Hamiltonian for an odd-odd nucleus has a signature 

dependence, which leads to alowering of the levels of the 

rotational band having signature αf=1/2(-1)
j
p
-(1/2)

+1/2(-1)
j
n
-(1/2)

; 

these constitute the favored signature sequence. For (h11/2 x i13/2) 

configuration bands, αf =0, the even members should lie lower in 

energy. It has, however, been observed that the odd-spin 

members lie lower in energy up to a certain spin Ic; the normal 

signature dependence is restored afterwards. This anomalous 

effect is known as signature inversion by Jain et al (1988). 

 

 

II. SYSTEMATIC OF THE SIGNATURE INVERSION 

PHENOMENON 

         Now sufficient data is available therefore it is possible to 

review the systematic of high-j orbital for odd-odd nuclei. We 

have compiled the data and presented some very important and 

special features under different categories: 

i. In most of the cases it has been observed odd spin 

members lie lower in energy up to a certain spin Ic; the 

normal signature dependence is restored afterwards.   

This is known as Signature Inversion. The point of 

inversion is given in the systematic table for the 

respective isotope. 

ii.    In some bands it is observed that odd spin members 

lie lower in energy no spin restored up to a high spins. It 

is an abnormal feature called Signature Reversal. The 

cases where signature reversal is observed are given by 

SR in the systematic table. 

iii.  The even spin members lie lower in energy. This is the 

required normal feature which is also observed in      

some of the bands by Renrong et al (1997). It is given 

by N in the systematic table. 

 

III. RESULTS 

        The summary of compiled data for rare earth region is given 

in the Table 1. Some of the figures showing such behavior is also 

given as Figure 1. We have plotted Eγ energies verses spin. 

These features are well explained by TQPRM model.  The 

M 

http://www.nndc.bnl.gov/chart/
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signature inversion 152Eu, 156Tb and 160Ho are well explained 

by this model.  The signature reversal in 170Yb of even-even 

nuclei is also well explained by this model developed by Goel et 

al (1992) . We will make our model more informative and will 

incorporate gamma deformation to explain all important features 

of odd-odd and even-even nuclei. Our target is to explain these 

important and anomalous features by our model and also to 

explain shifting in the point of inversion as we move lower 

isotope to higher one.  The main reason behind such features are 

the strongly staggered K=0 and K=1 bands of the chain. This 

staggering is transmitted to higher K bands through Coriolis 

coupling or the PPC (particle-particle coupling) In future we will 

present the complete systematics by our model. We have already 

published three-four papers related to these features in odd-odd 

and even-even nuclei. Presently large amount of the experimental 

data is available which attract theoreticians to go for further work 

in this area. We are in process of TQPRM calculations to explain 

and present the systematic of odd-odd and also for even-even 

nuclei. 

          The methodology we are going to use the Two-

quasiparticle rotor model (TQPRM) which is already published 

in Goel et al (1994). 

 
          Figure Caption: We have plotted experimental Eγ (kev) 

energies verses spin to show features like signature inversion, 

signature dependence and signature reversal in odd-odd nuclei. 

 

Table: Systematic Study of Odd-Odd Nuclei. 

        Table Caption: The experimental data are taken from 

nndc site. In the table K+ bands of high j-orbitals are reported. 

Each box list the following information: Top row: K (observed), 

Ic (Inversion), Middle row: K and configuration from systematic, 

Bottom row:  lowest observed spin & its energy in kev. xxx 

denotes energy unknown. Configurations are abbreviated as: 

protons: A=5/2[532], B=7/2[523], C=9/2[514] Neutrons: 

U=1/2[660], V=3/2[651], W=5/2[642], X=7/2[633], Y=9/2[624], 

Z=11/2[615]. Complete study of all the nuclei with its different 

isotopes is done by plotting graphs between spin and Gamma 

Energies. The analysis is shown in the table. 
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*
NS signifies Smooth Behaviour, no odd-even staggering.  

**
NC signifies energy is not confirmed, it is in the form of W+, 

X+, Y+, Z+ 

 

  

    

75Re        ?, N
 

8,CX 

8,NC
** 

8, SR
 

8,CX 

8,NC
**

 

 9,N 

9,CY 

9,443 

 

10,NS
* 

10,CZ 

10,917 

73Ta   ?, SR
 

5,CU 

11,NC
** 

?, 21 

6,CV 

9,NC
**

 

?,18 

6,CV 

10,NC
**

 

?, 21 

5,CU 

10,NC
**

 

 

 8, NS
* 

8, CX 

8,NC
**

 

8, NS
* 

8,CX 

8,NC
**

 

9,  N
 

9,CY 

9,NC
**

 

 

?, NS
* 

9,CY 

9,77 

 

71Lu  ?, SR
 

4,BU 

9,NC
**

 

?, 20 

5,BV, 

10,NC
**

 

?,18 

7,CW 

7,NC
**

 

7, 17 

7,CW 

8,287 

7,? 

7,CW 

9,NC
**

 

 

 

?, N 

7,CX 

8,NC
**

 

     

69Tm  ?, >27 

4,BU 

9, xxx 

?, 18 

6,BW 

9, NC
**

 

6, 16 

6,BW 

6,NC
**

 

6, 15 

6,BW 

6,NC
**

 

 

6, 13 

6,BW 

6,NC
**

 

? , N
 

7,BW 

7,NC
**

 

     

67Ho ?, N
 

4,BU 

11,NC
**

 

?, 19 

4,BU 

9, xxx 

5, 17 

5,BV 

8,208 

6, 15 

6,BW 

6,118 

6, N 

6,BW 

6,106 

 

6, NS
* 

6,BW 

6,140 

 

 

     

65Tb ?, N 

3,AU 

9,1212 

?, 17 

3,AU 

9, NC
**

 

4, 12 

4, AV 

6,379 

 

         

63Eu  5, 14 

4,AU 

Or AV 

5,181 

 

          

   N 87 89 91 93 95 97 99 101 103 105 107 109 
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    Abstract- It is not possible to include all the words in a natural 

language for general text-to-speech system. Grapheme-to-

phoneme conversion system is essential to pronounce a word 

which is out of vocabulary. Grapheme-to-phoneme rules play a 

vital role where lexical lookup fails. Though basic Grapheme-to-

phoneme rules system is very simple yet it is very powerful for 

naturalness of a TTS system. Letter-to-sound rules may be hand 

written or maybe automatic depending on the language. We have 

worked on Bodo language. After a systematic study of Boro 

language  we found that there is a systematic relationship 

between the written form of a Bodo word and its pronunciation. 

So, it is fairly easy to build letter-to-sound rules by hand for 

Bodo language. We have used a Bodo corpora of 5000  words 

and built letter-to-sound rules. These rules have been tested using 

Festival, a most popular speech synthesizer and applying these 

rules, we were able to produce correct pronunciations for 

approximately 89% of the words. Again, dialect variation also 

influences grapheme-to-phoneme conversion rules. This paper 

gives overview of Boro dialect variation and grapheme-to-

phoneme conversion rules developed for Boro TTS system. 

 
    Index Terms- Letter-to-sound rule, Text-to-speech, lexicon, 

NLP 

I. INTRODUCTION 

he prime cause of building grapheme-to-phoneme(G2P) 

rules system in a text-to-speech system(TTS) is to treat the 

words which are not available in the lexicon. Second cause, LTS 

system drastically reduces the memory amount required by a big 

lexicon. The rule set can be viewed as a sort of compression 

algorithm that captures language regularities [1].Complex word 

morphology as well as accentuation pattern in stress may disrupt 

regularities. 

  Several frameworks have been proposed to build a 

grapheme-to-phoneme system of a text-to-speech system, among 

which can be mentioned : information theoretic systems such as 

decision tree [2], automatically-trained decision tree [3], table 

look-up models [4], dictionary-based approaches 

[5],linguistically rule-base modules [6], hybrid systems [7], 

neural networks approaches [8], Finite State Transducers [9], 

statistical approaches [10] and HMMs [11] .A comparison of 

different frameworks with their results was made by Damper et 

al [12]. One of the most popular approaches is dictionary–based, 

which uses a large dictionary containing the phonetic 

transcription of a given number of words. This technique has 

been widely applied to languages whose orthography is roughly 

phonetically based, such as English. The main drawback of this 

approach is it fails to treat the new words that are not in the 

dictionary [13].   

 There are two basic logical stages of text-to-speech 

synthesis. The first stage accepts raw text as input, processes it 

and converts it into precise phonetic string to be spoken, 

appropriately annotated with prosodic markers (stress and 

intonation). This stage may be referred to as Natural Language 

Processing (NLP).The second stage which may be referred as 

Speech Synthesis (SS) , accepts this phonetic presentation of 

speech and generates the appropriate digital signal using a 

particular synthesis technique [14]. For SS, formant based 

techniques [15], or diphone based techniques are normally 

employed. These techniques are generally script independent. 

However, NLP is totally dependent on cultural and linguistic 

specific usage of script. NLP contains different components. The 

first component is dedicated to pre-processing and normalizing 

input text. After normalization, the second component performs 

phonological processing to generate a more precise phonetic 

string to be spoken. A major task in the Phonological Processing 

Component is to convert the input text into phonemic string 

using letter-to-sound rules [16]. 

 For a natural language it is not possible to explicitly list 

all the words in that language. So, when a new word comes up 

which is not explicitly listed, the lexical lookup fails in that case. 

TTS uses letter-to-sound rules to treat the new words which are 

out of the lexicon. So, letter-to-sound acts as a backup. Letter-to-

sound rules system makes TTS light as it saves memory. 

 We worked on Bodo language. Bodo shows a relatively 

regular behavior and thus Bodo pronunciation can be easily 

modeled from Bodo text by defining fairly regular rules. We 

have built letter-to-sound rules for Bodo and tested with Festival 

synthesizer. We were able to producing correct pronunciations 

for approximately 89% of the words. This paper overviews our 

works. 

II. LANGUAGE OVERVIEW 

          Bodo belongs to the Bodo sub-section of Bodo-Naga 

section under the Assam-Burmese group of the Tibeto-Burman 

branch of the Tibeto-Chinese family. Before 1953, the Bodo 

language had no standard form of writing. Although Roman 

script and Assamese script were used in the past, recently Bodos 

adopted the Devanagiri script. According to some scholars, the 

Bodo language had a script of its own called ‗Deodhai‘. This 

T 
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language has a total of 22 phonemes: 6 vowels and 16 

consonants. Use of the high back unrounded vowel phoneme /w/ 

is very frequent in Bodo language. The Bodo language has 

different special characteristics such as: It has intonation pattern, 

juncture and two types of tones. The words in Bodo are highly 

monosyllabic. It has agglutinative features also. The vowels and 

the consonants of Bodo language is given below in the TABLE I 

 

 

Pure Vowels Consonants 

/i/ /pʰ/ 

/e/ /b/ 

/a/ /tʰ/ 

/ɔ/ /d/ 

/u/ /kʰ/ 

/ɯ/ /ɡ/ 

 /m/ 

 /n/ 

 /ŋ/ 

 /s/ 

 /z/ 

 /h/ 

 /ɾ/ 

 /l/ 

 /w/ 

 /j/ 

 

Table 1 

 

III. DIALECT AND ITS VARIATION IN BORO LANGUAGE  

The term dialect was first coined in 1577 from the Latin 

dialectus, way of speaking. Dialectal variation is present in most 

language areas and often has important social implications. In 

sociolinguistics a variety, also called a lect, is a specific form of a 

language or language cluster. A dialect can be defined as a 

variant of a given language which is spoken by a specific group 

or in a particular location, but whose distinctive features – e.g. 

vocabulary, grammar, pronunciation – are ―not distinctive 

enough‖ to be recognized as a separate language. In addition, 

though, there are dialect varieties associated with particular 

ethnic groups (sometimes called ethnolects), socioeconomic 

classes (sometimes called sociolects), or other social or cultural 

groups, speakers can understand each other although they don´t 

recognize the use of some words or their pronunciation 

 Before 1953 Bodo had no standard form of writing. It 

has dialect areas extending in the plains of Assam from Dhubri in 

the west to Sadiya in the east. Among the dialects that are 

currently outside of Assam, the prominent one is the Mech 

dialect prevailing in the northern area of West Bengal. Dr. 

Pramod Chandra Bhattacharjya, in his doctoral thesis, ―A 

Descriptive Analysis of the Boro Language‖ (1977), mention that 

there are at least four dialect areas of the Boro language (1) 

North-West dialect area having sub-dialects of North Kamrup 

and North Goalpara district. (2) South-West dialect area 

comprising South Goalpara and Garo Hills Districts. (3) North-

Central Assam dialect area comprising Darrang, Lakhimpur 

district and a few places of Arunachal. (4)Southern Assam 

dialect area comprising Nowgong, North-Cachar, Mikir Hills, 

Cachar and adjacent districts (the area and the name of the 

districts are as in then Assam) [17]. 

 The Boro dialect areas divided by Dr. Promod Ch 

Bhattacharjya may be re-structured according to the change 

brought out due to further divisions of the prevailing districts. 

According to [18], the dialects spoken in Assam  could broadly 

sub- divided into three main groups- 

 

1) The Western Bodo dialect (Swnabari) (WBD): The Western 

Boro dialects are spoken in the districts of Kokrajhar, 

Bongaigaon, Chirang and Dhubri. 

2) The Eastern Bodo dialect (Sanzari) (EBD):  The Eastern 

Bodo dialects are found mainly in the districts of Barpeta, 

Nalbari,Baksa, Kamrup and some parts of Darrang as well. 

3) The Southern Bodo dialect, (Hazari) (SBD): The Southern 

Bodo dialects are found mainly in the district of Goalpara 

including Rani, Krishnai the southern part of Brahmaputra River. 

 

There are similarities in western Bodo dialect and 

eastern Bodo dialect though slight phonological variation is 

there. But they are greatly differing from southern Bodo dialect 

in phonological sense. These dialects vary in the levels of 

structures of phonology, grammar and vocabulary. 

There is lexical variation in dialects current in 

Kokrajhar and Dhubri districts from those current in Nabari, 

Barpeta, Baksa and Kamrup districts areas likes –  

/leech/- /bedlao/p
h
ansu/p

h
ansuk

h
u/ 

/the Moon/- /ok
h
ap

h
 ɯr/uk

h
umbri/ uk

h
umbrɯi/ 

Again, the lexical variation in between the dialect current in 

Goalpara and Kamrup district areas also may be compared as – 

/guest/-/bunda/alasi/ 

/milk/- /bundi/gakhir/gakher/ 

The lexical variation in between the dialect current in Kokrajhar, 

Dhubri and Darrang district areas also may be compared as – 

/wife/- /bisi/bizi/ 

/eat/- /zado/zaio. 

There is phonological variation in dialects current in Kokrajhar 

and Dhubri districts from those current in Nabari, Barpeta, Baksa 

and Kamrup districts areas likes –  

/to come/- /phɯi/phai/ 
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Again, the phonological variation in between the dialect current 

in Goalpara and Kamrup district areas also may be compared as 

– 

/you/- /noŋ/nɯŋ/ 

The phonological variation in between the dialect current in 

Kokrajhar, Dhubri and Darrang district areas also may be 

compared as – 

/creeper/- /bendɯŋ/bɯndɯŋ/ 

IV. . ALIGNMENT ISSUE IN LETTER-TO-SOUND 

CONVERSION 

    Alignment is a major consideration in Grapheme-to-phoneme 

conversion that is letter-to-sound conversion. Mainly we 

considered two types of alignments 1) one-to-one and 2) many-

to-many.  

 In one-to-one alignment each letter or grapheme maps 

only to one phoneme and vice versa. There are several problems 

with this approach. Grapheme strings and phoneme strings are 

not typically the same length, so null phonemes and null 

graphemes must be introduced to make one-to-one possible. 

Again, two letters frequently combine to produce a single 

phoneme (double letters) and a single grapheme can sometimes 

generate two phonemes (double phonemes). So, following are the 

main problems with one-to-one alignments: 

         1.Double letters: two letters map to one phoneme 

            (e.g. sh- [ ᶴ ] , ph – [f]) 

         2.Double  phoneme: one letter maps to two phonemes 

             (e.g. x-[ks] , u- [ju]) 
First we considered the double letter problem in case of Bodo 

language. In most cases when the grapheme sequence is longer 

than the phoneme sequence, it is due to some silent letters. For 

example, in the Boro word khra, pronounced [k r a], the letter h 

generates a null phoneme (€). This is well captured by one-to-

one aligners. However, the longer grapheme sequence can be 

generated by double letters; for example, in the word bong, 

pronounced [b o η ], the letters ng together produce the phoneme 

[η].In this case one-to-one aligners using null phonemes will 

produce an incorrect alignment. This can cause problems for the 

phoneme prediction model by training it to produce a null 

phoneme from either of the letters n or g. 

 A new phoneme is introduced to represents two or more 

phonemes in case of double phoneme.  For example in the word 

zwj with phoneme sequence [z o w j], the letter w generates both 

[o] and [w] phonemes. According to [19], there are two possible 

solutions for constructing a one-to-one alignment in this case. 

The first is to create a new phoneme by merging the phonemes 

[o] and [w].This requires constructing a fixed list of new 

phonemes before beginning the alignment process. The second 

solution is to add a null letter in the grapheme sequence. 

 Many-to-many alignments overcome the problems of 

one-to-one. We have considered Boro words and their phonemes 

and alignments are made across graphemes and phonemes. For 

example, the word gwzwng , with phonemes [guzang], is aligned 

as : 

 

 g     w     zw     n     g      

                          

   

  

   

          g     u      z       an   g 

 

 

The letters zw are an example of the double letter problem ( 

mapping to the single phoneme [z]), while the letter n is an 

example of the double phoneme problem (mapping to both [a] 

and [n] in the phoneme sequence ).These alignments provide 

more accurate grapheme-to-phoneme relationship for a phoneme 

prediction model. 

 Once many-to-many alignments are built across 

graphemes and phonemes, each word contains a set of letter 

chunks, each consisting of one or more letters aligned with 

phonemes. Each letter chunk can be considered as a grapheme 

unit that contains either one or two letters. In the same way, each 

phoneme chunk can be considered as a phoneme unit consisting 

of one or two phonemes. 

 

V. BUILDING GRAPHEME-TO-PHONEME RULES  

Bodo language shows a very regular mapping from graphemes-

to-phonemes. It has a systematic relationship between the written 

form of a word and its pronunciation. So, we preferred to write 

down letter-to-sound rules by hand. We used Festival to test the 

rules. In Festival there is a grapheme-to-phoneme rules system 

that allows rules to be written, but it also provided a method for 

building rule sets automatically which will often be more useful 

[20]. Letter-to-sound rules written by hand are totally context 

dependent. We re-write rules which are applied in sequence 

mapping string of letters to string of phones.   

 Before starting to build the rules, we first declare the 

set. The symbols in the rules are treated as set names if they are 

declared as such or as symbols in the input/output alphabets. The 

symbols may be more than one character long and the names are 

case sensitive. For example C denotes the set of all consonants, 

V denotes set of all vowels, # denotes word boundary etc. 

 The basic form that we have followed as per [21] to 

build letter-to-sound rules is as follows:   

 
( LEFTCONTEXT [ ITEMS ] RIGHTCONTEXT = 

NEWITEMS ) 

 

 

This interpretation is that if ITEMS appear in the 

specified right and left context then the output string is to contain 

NEWITEMS. Any of LEFTCONTEXT, RIGHTCONTEXT or 

NEWITEMS may be empty. Note that NEWITEMS is written to a 

different "tape" and hence cannot feed further rules (within this 

rule set). Some of the grapheme-to-phoneme rules for Bodo 

language developed by us are given in the Table 2.  
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                      Table 2 

 

The rules are tried in order until one matches the first 

(or more) symbol of the tape. The rule is applied adding the right 

hand side to the output tape. The rules are again applied from the 

start of the list of rules. 

 

 

VI. CONCLUSION 

 

We had used Bodo corpora of 5000 words. The words were 

selected from continuous paragraph of Bodo news bulletin. As an 

experimental basis we had developed 72 G2P rules. Due to 

limitation we have mention few of the rules only. All the rules 

were tested in festival speech synthesizer. We were able to 

produce correct pronunciations for approximately 89% of the 

words. Among the words name of persons, places, objects were 

there. These rules will helpful to develop a high quality Bodo 

TTS system. 

Festival has a facility to build LTS rules for bigger 

lexicon automatically. Our future aim is to build LTS rules for 

bigger lexicon automatically using festival.      
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G2p Rule Example 

( C[u] = o) (khr[u]=khro) 

(C[w] = oo) (kh[w] =khoo) 

(C[Ay] = i) (n[Ay]=nai) 

(C[i]C = ee) (ph[i]d=pheed) 

([u]C = o) ([u]n=on) 

(C[g]A= ow) (n[g]A=now 

http://festvox.org/bsv/
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Changes in the Serum Protein Content in Different 

Experimental Chicks due to Plasmodium Gallinaceum 

Infection 

Dr. A. Kalyani 

 

Abstract- Chicks infected with Plasmodium gallinaceum were 

treated with hormones testosterone, DiethyleStilbestirol, 

Thyroxine and changes in the serum protein content was 

monitered. In this research work the male and female chicks 

were taken with different age groups of first week and fourth 

week. In this study the total protein content during infection was 

changed. Albumins were decreased and globulins were 

increased. Total proteins also decreased.              

 

Index Terms- Plasmodium gallinaceum, chicks, Testosteron, 

Stilbestirol, Thyroxine. 

I. INTRODUCTION 

he physiological status of the animal is indicted by the 

metabolic status of proteins (Harper, 1985).  Proteins are of 

much biological significance in the tissue repair and growth as it 

is the only food factor that is capable of being easily absorbed 

and utilized for this purpose.  Its importance is clear from the fact 

that its daily requirement of animals is about 30-40g.  they are 

not only important for tissue repair, but can also play a major 

role in the protection of the body from the invading organisms.  

During the invasion of the parasite in the hosts, there is a 

possibility of some issue decrease occurring and this in turn 

increases the body protein during parasitic invasion and increase 

may also due to the formation of antibodies, which try to defend 

the body. 

All such physiological changes are reflected on the serum protein 

and is of immense value in understanding the pathogenisity of 

Plasmodium Gallinaceum infection. The study of total protein 

content, albunim‘s and globulin content in parasite infections 

shall be of help in understanding the degree of pathogenisity. 

 The disturbances in serum protein level are a 

characteristic feature of many parasite infections.  In most cases 

there is a progressive decrease in albumin and an increase in 

globulin mostly r-globulin‘s.  This leads to marked changes in 

the albumin, globulin rates. 

Albumin loss during parasite infection could have different 

causes depending on the type of infection.  The rise in globulin, 

especially r-globulin may be due to the presence of the parasite.  

The presence of any parasite does trigger the immunological 

reactions in the host, resulting in the formation of a number of 

antibodies.  Antibodies are pertinacious molecules of the 

globulin specially r-globulins.  The immunoglobulin contains 

parasite specific antibodies which can be localized in various 

fractions.  It is possible that antibodies are at least partially 

responsible for the change in serum protein levels. 

 

However, variations in the serum proteins values depend upon 

the host species, the presence or absence of previous infection, 

the hormonal balance, severity of infection e.t.c. 

II. METHODS AND MATERIALS 

For this research work the male and female leghorn chicks were 

produced from Tirumala Hatcheries, Hanmakonda. Theses chicks 

were maintained under modern poultry methods. They were 

vaccinated and provided with a 100 watts bulb on the cage for 

maintaining suitable temperature. The chicks were given 

balanced feed. Plasmodium gallinaceum used in this study was 

maintained by syringe passage in male and female leghorn 

chicks. 

    In this experimental study the hormones used are a synthetic 

sexual steroid hormone Testosteron (25mg in 1ml aquaviron 

B12), synthetic sexual steroid hormone Diethylestilbestrol, and a 

synthetic Thyroid hormone, Thyroxine sodium IP50 

mg/100mcg(as anhydrous). 

    The total number of chicks taken  were 12 in two batches with 

different age groups, one week and four week old chicks, each 

batch consisting of 6 chicks. The serum protein levels of 

different age experimental chicks were observed before the 

experiment. They were given 0.25 mg of testosterone in five 

doses for five days. The blood was collected and estimation of 

serum proteins was done by UV absorption (A280) method.  A 

batch of one week and four week chicks were inoculated with 

Plasmodium gallinaceum intravenously, with out any hormone. 

The quantity of blood was 0.5 ml. Another batch of one week 

and four week  chicks were given after 5days of hormone 

treatment, Plasmodium gallinaceum and blood was taken when 

the infection was heavy. The same procedure was used for 

female chicks also during peak infection, they were analysed for 

the study. The same procedure was used for the hormones 

diethylstilbestrol and thyroxine. But the drug treatment was 

given upto 6days by oral tablets. 

III. RESULTS AND FINDINGS – IN MALE EXPERIMENTAL 

CHICKS 

The results obtained of the total serum protein content in 

Plasmodium Gallinaceum infected chicks, hormone treated and 

infected chicks are shown in the table no. 1 

The table shows that the total serum protein level is decreased in 

all infected hosts, but the percentage of decrease is varied from 

host to host in different experimental chicks. 

In one week old male experimental chicks with Plasmodium 

Gallinaceum infection the decrease in total serum protein level is 

13.6%.  In testosterone drug treated chicks the decrease in total 

serum protein level is 2.7%, and in testosterone treated chicks 

T 
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with Plasmodium infection the decrease is 24%.  In stillbestrol 

drug treated chicks the decrease in total serum protein level is 

3%, and in stillbestrol treated chicks with Plasmodium 

Gallinaceum infection the decrease is 26%.  In thyroxine drug 

treated chicks the decrease in total protein level is 3%, and in 

thyroxine treated chicks with Plasmodium Gallinaceum infection 

the decrease is 24%.  In fourth week male experimental chicks 

with Plasmodium Gallinaceum infection the decrease in total 

serum protein level is 19%. 

In testosterone drug treated chicks the decrease in total serum 

protein level is 3.3% and in testosterone treated chicks with 

Plasmodium infection the decrease is 18.9%.  In stilbestrol drug 

treated chicks the decrease in total serum protein level is 4%, and 

in stilbestrol treated chicks with Plasmodium Gallinaceum 

infection the decrease is 27%.  In thyroxine drug treated chicks 

the decrease in total serum protein level is 5%, and in thyroxine 

treated chicks with Plasomodium infection the decrease is 28%. 

The albumin levels have also decreased in all infected chicks and 

globulin levels have increased in all infected experimental 

chicks.  (Table No. 1) 

IV. RESULTS IN FEMALE EXPERIMENTAL CHICKS 

The results obtained on the total serum protein content in 

Plasmodium Gallinaceum infected chicks, hormone treated, 

treated and infected chicks are shown in the table.2. 

The table shows that the total serum protein level is decreased in 

all infected hosts, but the percentage of decrease is varied from 

host to host in different experimental chicks. 

In one week old female experimental chicks with Plasmodium 

Gallinaceum infection the decrease in total serum protein level is 

13.3%.  In testosterone drug treated chicks the decrease in total 

serum protein level is 3%, and in testosterone treated chicks with 

Plasmodium infection the decrease is 28%.  In stilbestrol drug 

treated chicks the decrease in total serum protein level is 4.6%, 

and in stilbestrol treated chicks with Plasmodium Gallinaceum 

infection the decrease in total protein level is 1.4%, and 

thyroxine treated chicks with Plasmodium Gallinaceum infection 

the decrease is 18.9%. 

In fourth week female experimental chicks with Plasmodium 

Gallinaceum infection the decrease in total serum protein level is 

11.4%. 

In testosterone drug treated chicks the decrease in the total serum 

protein level is 3%, and in testosterone treated chicks with 

Plasmodium infection the decrease is 24%.  In stilbestrol drug 

treated chicks the decrease in total serum protein level is 2%, and 

stilbestrol drug treated chicks with Plasmodium Gallinaceum 

infection the decrease is 26.8%.  In thyroxine treated chicks the 

decrease in total serum protein level is 4%, and in thyroxine 

treated chicks with Plasmodium infection the decrease is 27%. 

The albumin levels have also decreased in all infected chicks and 

globulin levels have increased in all infected experimental 

chicks.  (Table No. 2). 

 

TABLE – 1Showing changes in serum protein level of different male experimental chicks due to Plasmodium gallinaceum (values 

represent changes in the serum protein level and the mean + standard of 6 animals in each group). 

 

S.No. Host Total protein Albumins Globulins 

1 Normal one week chick sera 7.4±0.334 5.15 ± 0.288 2.10 ± 0.288 

2 One week infected chick sera 6.25 ± 0.669 4.25 ± 0.187 2.25  ± 0.187 

3 Normal fourth week chick sera 7.5 ± 0.152 5.25 ± 0.182 2.35 ± 0.187 

4 Fourth one week infected chick sera 6.45 ± 0.187 3.95 ± 0.187 2.35 ± 0.187 

5 First week testosterone treated chick sera 7.20 ± 0.334 4.64 ± 0.182 2.60 ± 0.182 

6 First week testosterone & infected chick sera 5.60 ± 0.262 3.20 ± 0.187 2.60 ± 0.187 

7 Fourth week testosterone treated chick sera 7.25 ±0.669 3.60 ± 0.182 3.55 ± 0.182 

8 Fourth week testosterone & infected chick 

sera 

6.08 ±2.839 4.35 ± 0.187 3.55 ± 0.182 

9 First week stilbestrol treated chick sera 7.20 ± 0.187 4.35 ± 0.187 3.55 ± 0.182 

10 First week stilbestrol& infected chick sera 5.45 ± 0.187 3.25 ± 0.187 2.35 ± 0.187 
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11 Fourth week stilbestrol treated chick sera 7.24 ± 0.334 4.45 ± 0.182 2.80 ± 0.182 

12 Fourth week stilbestrol& infected chick sera 5.45 ± 0.187 3.25 ± 0.187 2.20 ± 0.187 

13 First week thyroxine treated chick sera 7.2 ± 0.669 3.60 ± 0.228 3.45 ± 0.228 

14 First week thyroxine& infected chick sera 5.60 ± 0.262 3.25 ± 0.182 2.35 ± 0.182 

15 Fourth week thyroxine treated chick sera 7.15 ± 0.669 5.10 ± 0.228 2.35 ± 0.228 

16 Fourth week thyroxine& infected chick sera 5.45 ± 0.187 3.35 ± 0.187 2.35 ± 0.187 

 

TABLE – 2Showing changes in serum protein level of different male experimental chicks due to Plasmodium Gallinaceum (values 

represent changes in the serum protein level and the mean + standard of 6 animals in each group). 

 

S.No. Host Total protein Albumins Globulins 

1 Normal one week chick sera 7.5 ± 0.893 5.25 ± 0.187 2.35 ± 0.187 

2 One week infected chick sera 6.5 ± 0.182 4.35 ± 0.182 2.35 ± 0.187 

3 Normal fourth week chick sera 7.45 ± 0.334 5.30 ± 0.187 2.35 ± 0.187 

4 Fourth one week infected chick sera 6.60 ± 0.182 3.35 ± 0.182 2.25 ± 0.187 

5 First week testosterone treated chick sera 7.30 ± 0.893 4.60 ± 0.187 2.35 ± 0.187 

6 First week testosterone & infected chick sera 5.45 ± 0.187 3.20 ± 0.187 2.35 ± 0.187 

7 Fourth week testosterone treated chick sera 7.24 ± 0.334 4.65 ± 0.182 2.60 ± 0.182 

8 Fourth week testosterone & infected chick 

sera 

5.60 ± 0.262 3.20 ± 0.182 2.60 ± 0.182 

9 First week stilbestrol treated chick sera 7.15 ± 0.669 4.35 ± 0.228 2.80 ± 0.223 

10 First week stilbestrol& infected chick sera 5.45 ± 0.187 3.25 ± 0.187 2.25 ± 0.187 

11 Fourth week stilbestrol treated chick sera 7.35 ± 0.187 5.25 ± 0.187 2.25 ± 0.187 

12 Fourth week stilbestrol& infected chick sera 5.45 ± 0.187 3.25 ± 0.187 2.35 ± 0.187 

13 First week thyroxine treated chick sera 7.4 ± 0.187 4.45 ± 0.187 3.25 ± 0.187 
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14 First week thyroxine& infected chick sera 6.08 ± 0.283 3.35 ± 0.187 3.25 ± 0.187 

15 Fourth week thyroxine treated chick sera 7.20 ± 0.187 4.45 ± 0.187 2.85 ± 0.187 

16 Fourth week thyroxine& infected chick sera 5.45 ± 0.187 3.25 ± 0.187 2.35 ± 0.187 

 

V. CONCLUSION 

This study shows due to plasmodium infection there is a decrease 

in the total serum proteins and serum albumens and increase of 

serum globulins. The reason for the decrease in the total serum 

protein may be due to their rapid metabolism for providing 

energy to the host as well as to the parasite. More over, these 

parasites are present in the serum and there is a possibility of 

mechanical destruction and subsequent absorption. Hence the 

nutrient protein albumin is also consumed. This is also adds to 

the decrease in the total serum protein content. 
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Abstract: 

             Considering the high capital cost involved in new generation ―clean technologies‖ developing countries like India having an 

abundance of cheap fossil fuel reserves have to give a major thrust to improvement in fossil-fired power technologies. Steam turbine 

based generating plants form the backbone of power generation in many countries in our country too, Base load is presently largely 

generated by fossil fuel based power plants. Most of these plants employ sub-critical coal fired boilers driving steam turbines to 

generate power. The adoption of ―Supercritical cycles‖ for thermal plants on a wide scale has the ability to improve overall system 

efficiency, as well as provide benefits of lower emissions both on land & in air. Steam cycles for supercritical application operate at 

very high pressure & temperatures; these are thus characterized by features that take full advantage of the advanced parameters like 

higher expansion in turbines, more stages of feed heating & higher input levels to boilers, contributing to higher system efficiency. All 

the components of the cycle are optimally designed to take advantages of these elevated parameters. Additionally, these cycles are 

built considering large size machines to take full advantage of economies of scale, thus reducing ―Footprint‖ per MW generated. All 

of these contribute to lower land & water use, less consumption of coal & reduced wastes & emissions.  The paper deals with the 

design of these cycles in detail in addition to comparing them to the existing sub critical cycles, highlighting areas of improvement.  

1. Introduction 

  Power generation technologies have also kept pace. Through old technologies like steam, hydro and Nuclear Turbine have 

progressed to dizzying levels, newer ―clean technologies‘‘ like wind & solar have also gained a major share of the grid in many 

countries, like India. There is now an ongoing debate both in favor of and against these clean technologies like. These are 

characterized by higher capital investment & longer pay back periods. Also these are site specific &always cannot be set up near 

consumption centers. The paper dwells on these advanced Technologies so alternatives to the conventional one. Considering the high 

capital cost involved in new generation ―clean Technologies‖[1] developing countries like India having an abundance of cheap fossil 

fuel reserves have to give a major thrust to improvement in fossil-fired power technologies. Hydro power (Renewable energy 

where power is created by the movement of large quantities of water) generation in India started in 1897 when 200KW hydro-station 

was first commissioned at Darjeeling. [6] The Sidrapong Hydel power station located at the foot-hills of Arya tea Estate at an altitude 

of 3,600 ft (1,100 m) and 12 Km from Darjeeling town. The first plant consisted of two 65Kw Crompton-Brunton single-Phase, 2300 

volts and 83.3hertz alternators coupled with two Gunther‘s turbine. India‘s first Hydo-Electrinic power station with 2x65KW capacity 

was commissioned on 10
th

 November 1897 by C.C Stevens. It is a noteworthy fact that the first power utility run on commercial basis 

for use of general public in India was developed in public sector under state patronage. This was followed by the 4.5 Mega watt 

hydroelectric power station near sivasamudram falls In Mandya District of the Cauvery River in Karnataka, in south India was the first 

major power station in India owned by few British companies. The Hydro Electric power station of the sivasamudram is the first of its 

kind in Asia and was established in 1902 by Mysore dewan sir K.Seshadri Iyer. And from here power was supplied to Bangalore the 

first city to get power in India and also Kolar gold field mines, including Mysore, In India the Annual hydroelectric production is 

115.6 (T W h). 

mailto:srinivasaraoparre@yahoo.co.in
mailto:reddy.prr@gmail.com
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Fig1: Hydro electric power plant [6] 

                    Due to the abundant availability of coal, a large number of thermal sets were set up by the British for meeting power 

demand in India‘s emerging cities. Due to the limited manufacturing capabilities of equipment in India all these plants were set up 

using imported equipment .The power equipment industry was established in India with the setting up of the first plant of BHEL at 

Bhopal in November 1956, under Heavy Electrical India limited (HEIL). Heavy  Electricl plant in Bhopal is the mother plant of 

BHEL,The largest engineering &Manufacturing enterprise in India in the Energy-related and infrastructure sector, It was was 

dedicated  to the nation on 6
th

 of November 1960 by first prime minister of India Pt. Jawaharlal Nehru. BHEL spread of Operations 

with 180 products groups caters to the core sectors of Indian economy, power, industry, transportation, Transmission, oil & GAS, 

Renewable energy etc.In service of the nation BHEl sets generates 73% of the total power in the country while accounting for 65% of 

India‘s total installed generating capacity 1, 23,668 MW.From the above we see that India was a pioneer in the introduction of clean 

Technologies like Hydropower. There have been subsequent in power plant Technologies the world over, mainly in the Thermal 

&Nuclear Segments. Due to the abundant availability of coal in India, the Technology base for manufacture of large size steam 

turbines utilizing these coal. The first steam station was set up in Calcutta in 1899. We have a share of around 59% in India's total 

installed generating capacity contributing 69% (approx.) to the total power generated from utility sets (excluding non-conventional 

capacity) as of March 31, 2012.Through these technologies suited India‘s interests, they are one being categorized as technologies that 

harm the envirnment.this coupled with the system of earning Carbon credits for reduction of green house Gas emissions has led to a 

resurgence for the use of clean Technologies. For the past few years the India has made great strides in these newer clean 

Technologies like Wind, Tidal & the latest being Solar.  

 

 

 

 

2. Wind, Tidal and Solar Power Plants 

Wind power[5] generation was not taken up on a wide scale owing to lack of suitable large size generation plants, lack of suitable 

micro Grid to connect these plants & proper support from the government & power buyers. However this has now seen a vast change 

with the government mapping the wind potential areas of the country mainly in coastal regions & in hill areas of Karnataka, 

Maharashtra, etc. The indigenous availability of large size WEG‘s up to 2MW, Govt support for buying the higher priced Wind power 

coupled with ability to encash CER‘s of these plants have made Wind power an attractive investment source for many Govt. as well as 

private firms. In the process, the contribution of Wind power has grown to almost 15000MW as on date & is expected to rise further. 

Although a relative newcomer to the wind industry compared with Denmark or the US, a combination of domestic policy support for 

wind power and the rise of Suzlon (A leading global wind turbine manufacturer) have led India to become the country with the fifth 

largest installed wind power capacity in the world. Though Wind power seems attractive, it is best by a major problem of continued 

availability & dependability. In spite of great developments in technologies, it is still expensive compared to conventional 

technologies, thus limiting its reach beyond a point. 
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Fig 2: Wind turbine 

Solar power [4] is another one clean technologies emerging in a strong way across the world, notably in countries USA & Southern 

Europe like Spain, Italy &also Egypt. In the past use of solar energy was limited to direct use of solar heat for heating purposes or for 

power generation using photo-Voltaic method. In this method the efficiencies were quite low with high capital costs, thus limiting its 

use to far flung areas where no other technology could be built. However the newer technologies developed over the years have 

bluunte the drawback to a great extent. In most parts of India, clear sunny weather is experienced 250 t0 300 days a year. The annual 

global radiation varies from 1600 to 2200 kwh/m
2 

which is comparable with radiation received in the tropical and sub-tropical regions. 

The equivalent energy potential is about 6,000 million Gwh of energy per year. 

 
Figure 3: Map of India with Solar radiation levels in different parts of the country [3] Source: TERI 

 

Some of the Technologies [2] are (I) Parabolic trough technology and (ii) Linear Fresnel reflector. Parabolic trough system is a type of 

solar Thermal energy collector. At the receiver can reach 400
0
C and produce steam for generating electricity. Power tower systems the 

reflected rays of the sun are always aimed at the receiver where temperatures well above 1000
0
C can be reached. Solar tower 

technology: All of the illustrated technologies use different proven methods to capture the solar heat in large collectors & transfer this 

heat to fluids or water to generate steam, which is then used to power a conventional steam power plant. 
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Fig 4: Solar trough along with liner Fresnel reflector 

The important issues related to solar power stations are require high direct normal irradiation (DNI)> 5.5 kwh/sq meter, these are 

available in the geographical areas between latitude 35
0 

south – cape town, Buenos Aires, 35
0 

North –Memphis, Tehran. Global 

installed capacity: 867 MW, Mainly in USA and Spain. Under construction: Likely commissioning this year 624MW, Mainly in USA, 

Spain, Italy, Morocco, Iran and Egypt , likely commissioning next year 550MW in USA. Under JNNSM (JAWAHARLAL NEHRU 

NATIONAL SOLAR MISSION) BHEL Shall develop &supply suitable steam turbine based power plants to work in conjunction with 

the heat collection source to generate clean solar derived electrical power to the grid. 

 
Fig 5: Solar tower technology [4] 

 

Tidal potential in our country is huge, as we are blessed with a large coastlines of almost 5000km.The identified economic tidal 

power potential in India is of the order of 8000-9000MW. The other clean technology is the field of Nuclear Technology. The 320MW 

Tarapur Atomic power station (TAPS) was the first nuclear power plant in India. A 500MW plant went operational in 1969. 

 

 
Fig 6: prototype fast Breeder reactor (PFER) at KALPAKKAM 
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BHEL has further upgraded its facilities to supply steam turbines for Nuclear Power stations up to 700 MW capacities being set up by 

Govt. of India. From the above we can conclude that there are many technologies in the world which can be collectively called ``Clean 

technologies‘‘. These are characterized by low to Zero Emissions & pollutions & therefore environment friendly. Because of their 

clean nature these newer technologies like Wind, Tidal, and Solar & Nuclear have also gained major share of the grid in many 

countries However, there is now a ongoing debate both in favor of & against these Clean technologies. These technologies are 

characterized by higher capital investment & longer pay back periods. Also, these are site specific & always cannot be set up near 

consumption centers. Hence their use till date has been limited to those countries which have a good financial position or those 

wherein the demand for clean technologies has surpassed the negative aspects of these technologies. One clear common factor that 

emerges from the above technologies is the Steam Turbine, which is an important part of most of the above. Therefore the world focus 

has again shifted to further development of Steam turbines based power plants as these are not very capital expensive, are relatively 

efficient & have a long & reliable service life 

 
Fig 7: Energy flow scheme: PFBR 

 
Fig 8: Steam turbine with supercritical parameters 

The adoption of ―supercritical cycles‖ for thermal plants on a wide scale has the ability to improve overall system efficiency. 

Steam cycles for supercritical application operate at very high pressures & temperatures. These are thus characterized by features that 

take full advantage of the advanced steam parameters, contributing to higher system efficiency. The factors that contribute to the 

higher cycle efficiencies are higher expansion in turbines, more stages of feed heating &higher input levels to boilers. To take full 
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advantage of these features, all the components of the steam turbine cycle are optimally designed to take advantage of these elevated 

parameters. Additionally, these cycles are built considering large size machines, typically above 500MW to take full advantage of 

economies of scale, thus reducing ―Footprint‖ per megawatt generated. Super critical steam parameters [12]. 

Parameters more than critical state                           Parameters steam pressure > 221.2 BAR 

Parameter steam temperature >374.15
0
C                    Ultra supercritical pressure (≥ 300BAR) 

 

3. Improvement in Efficiency with increasing inlet Parameters for Steam Turbines 

 
Fig 9: Steam cycle [11] 

All of these measures contribute to lower land & water use, less consumption of fossil fuels like coal & correspondingly reduced 

wastes & emissions. Having seen the power stations from a wider perspective, it is necessary to see those components of the plant in 

details, which contribute to this wonderful improvement in efficiency. Most Sub-Critical Power stations are characterized a 

regenerative cycle having 6 heaters, with Three operating in the low pressure cycle & two at higher pressure. These are sufficient to 

Heat Feed water to the levels requires for Sub-critical boilers operating up to pressures of 170 g/cm
2
.                          

Table 1. Steam cycle parameters (subcritical v/s supercritical) [10] 

 

 

Parameters Subcritical Supercritical 

500 / 600 MW 660 MW 800 MW 

MS Pressure, ata 170 247 247 

MS Temperature, 
0
C 537 565 565 

Reheat Pressure, ata 40.5 50 56.7 

RH Temperature, 
0
C 537 / 565 593 593 

Final Feed Water Temp.,
 

0
C 

253 290 290 

 
 Fig 10: With 2 HP heaters, 3 LP heaters 
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              However, with the advent of super- critical cycle, there exists a possibility of Using more stages of feed water heating, thus 

improving cycle efficiency & loading on individual heaters. We see that such cycles typically have EIGHT Heaters, with Three HP 

Heaters & Four LP Heaters.  

 
Fig 11. With 3 HP heaters, 4 LP Heaters 

The feed water Temperature is raised to level of 290
0
C, & possibility exists to increase it even further, considering the steam pressures 

adopted in the Steam Cycle. Supercritical plants are being adopted foe improved efficiency, low CO2 emission and reduced NOx, 

Sox, and particulate emission. In a supercritical plant, at critical pressure water transforms to steam spontaneously. The critical 

pressure and temperature is 22.1 bars and 374.15 deg C. Effect of steam parameters on turbine heat rate is such that for every 1 bar 

improvement of main steam pressure turbine heat rate could be reduced by approx. 0.015 %. For every 10
0
C improvement of main 

steam temperature turbine heat rate could be reduced by 0.25 % to 0.30 %. For every 10 deg C improvement of reheat steam 

temperature, turbine heat rate could be reduced by 0.15 % to 0.20 %. Drivers for higher rated supercritical plants are demand for 

power, lower cost of generation, environmentally clean technology and lower requirement for fuel, land and water.  

 

 

Table 2: Major differences of power cycle equipment [10] 

Equipment Subcritical Supercritical 

500/600 MW 660MW 

Boiler Drum Type Once Through Type 

Turbine 1HP+1IP+1LP 1HP+1IP+1LP 

LP heaters 3 4 

HP heaters 2 3 

Deaerator 1 1 

Condensate extn. pumps 3X50% 3X50% 

 

Boiler feed pumps 2X50%(TD)/ 

1X50%(MD) 

2X50%(TD)/ 

1X50%(MD) 

Vacuum pumps 2X100% 2X100% 

HP bypass valves 2 NOS 2NOS 

LP bypass valves 2 NOS 2 NOS 
 

The Major differences in cycle equipment are outlined above in a tabular form.   We see that the type of boiler has also changed from 

Drum type to a Drum Less or once through type, mainly to cater to the supercritical state of steam, thought it also gives tremendous 

benefits in load control & regulation over the whole load range. From the above descriptions we see that supercritical applications 

operating at very high pressures & temperatures have the inherent ability to contribute a great range of improvement in turbine cycle 

efficiencies. Realizing this advantage, the government of India has taken a decision to promote the use of such technology in our 

country by advocating a gradual shift to supercritical technology in the 12
th

 plan period. By the 13
th

 plan the Government envisages 

the total switchover to supercritical technology for utilities, thus contributing a great extent to a drastic reduction in Carbon Footprint 

& Global Warming. The major objective of the supercritical drive can then be characterized as to bring down equipment cost per MW 

and have more Efficient & Reliable product. Utilize available steam turbine modules for higher efficiencies of scale to provide higher 

competitiveness and to develop new & higher rating to cater to emerging market 
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4. Conclusions 

Though older technologies like steam, hydro & nuclear turbines have progressed to dizzying levels, newer clean technologies like 

wind, tidal & solar have also gained major share of the grid in many countries. Though there exists an ongoing debate both in favour 

of & against these clean technologies as these are characterized by higher capital investment and longer pay back periods. Presently, 

base load in our country is generated by fossil fuel based power plants. Considering the high capital cost involved in new generation `` 

Clean Technologies``, developing countries like India having an abundance of cheap fossil fuel reserves have to give a major thrust to 

improvement in fossil-fired power technologies. We have also seen how the Steam Turbine based power station is prevalent in both 

the new as well as old technologies, in both the polluting as well as ``Clean Technologies‖, thus emerging the leader of choice for 

power generation. Lastly the paper highlights how the power plant technologies including supercritical steam turbines to meet & 

exceed emerging requirements of society.  
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     Abstract— The high demand for faster and more reliable 

services in several applications of modern communications 

increases the requirements for a large data transmission capacity 

and hence a wide operational bandwidth. In addition to that, 

mobile communication set some strict specifications concerning 

the size, the weight and the efficiency of the RF front-ends, 

which are responsible for the transformation of the base-band 

signal to a radiated electromagnetic wave and vice versa. The 

element of the RF front-end, mainly determines the size and the 

efficiency of the antenna. In this paper, dual-frequency is 

obtained, using cylindrical dielectric resonator antenna with a 

parasitic c-slot fed by a microstrip line. The structure consists of 

two radiating resonators that are tightly stacked together and 

resonate at different frequencies. The first frequency is from the 

DRA and the other from the c-slot. The use of dielectric 

resonator in feeding circuit requires accurate knowledge of the 

coupling between the resonator and circuit. So, in order to match 

the dielectric resonator to the feedline and to excite the HEM11δ 

mode in the resonator, the most common method of feeding 

technique used is aperture-coupled arrangement. The proposed 

DRA is suitable to be mounted above the system circuit board of 

the mobile communication devices, and is very suitable for 

application in mobile communication systems. 

 
Index Terms— Ceramic dielectric material, dielectric 

Resonator Antenna (DRA), dual band, microstrip feedline. 

 

I. INTRODUCTION 

ince the early 1970s dielectric resonators of very high 

permittivity (relative dielectric constant of the order 100 − 

300) were used as resonant cavities for different active and 

passive microwave components including filters, oscillators, 

amplifiers and tuners. Van Bladel was the first to examine the 

properties of these resonators; his work focused on the 

classification of the excited modes as well as on the investigation 

of the fields‘ distributions. This examination was made under the 

hypothesis that the structures are strictly energy storage devices. 

For cavities, however, that are not enclosed by metallic walls, 

electromagnetic fields can also be detected beyond the 

geometrical boundaries of the resonator. When the dielectric 

permittivity is very high, the radiation loss is negligible and the 

unloaded Q factor of the resonator is mainly limited by the 

dielectric losses. On the other hand, the decrease of the dielectric 

permittivity value results in an increase of the amount of energy  

 

 

‘lost‘ in the form of radiation and hence in a degradation of the 

resonator‘s operation as a cavity. Long et al. demonstrated in 

1983 that dielectric resonators made of low permittivity materials 

(8 ≤ εr ≤ 20) and placed in open environments exhibit small 

radiation Q-factors if excited in their lower-order modes. The 

high radiation losses of these resonators make them particularly 

useful as radiating elements, especially in high-frequency 

applications where ohmic losses are a serious problem for the 

conventional metallic antennas. Apart from their low dissipation 

loss and the subsequent high radiation efficiency, DRAs offer 

many other attractive features, such as good mechanical and 

temperature stability, compatibility with MIC‘s, low mutual 

coupling in array configurations and most importantly, a small 

size and weight due to the scaling of the DRA dimensions with 

the permittivity according to the relation λ 0 / √ε r, with λ0   

being the free-space wavelength. 

 

Moreover, the DRAs‘ versatility in terms of their shape and 

feeding mechanism allows for the efficient control of the excited 

modes and thus of the input impedance, the bandwidth, the 

polarization and the radiation patterns. Different DRA modes can 

be excited through various feeding techniques using conventional 

transmission lines, while the DRA shape and permittivity can be 

varied in order to accommodate different design requirements. 

The most common dielectric resonator geometries are canonical 

shapes such as the parallelepiped, the cylinder and the 

sphere/hemisphere, but depending on the application, various 

noncanonical shapes may also be encountered. Concerning now 

the electric properties of the dielectric resonators, a large number 

of suppliers worldwide provide linear, non-dispersive, low-loss 

materials demonstrating a wide range of dielectric permittivity 

values. 
 

One of the most important challenges in the design of an 

antenna is its bandwidth response. Modern communications set 

the bandwidth requirements very high and the antenna 

technology needs to keep up with them. DRAs are inherently 

more wideband than other resonant antennas like for example the 

microstrip antennas. Hence, DRAs exhibit a higher Radiation 

Power Factor (RPF), or in other words, a lower Q-factor than 

microstrip antennas. Since, however, DRAs are resonant 

structures, they are, in principle, narrowband. Even for a DRA of 

a low dielectric permittivity εr= 10, the bandwidth response does 

not exceed (10 – 15)%, which is not always enough for many 

commercial applications. The DRA bandwidth can be increased 

through the reduction of the dielectric permittivity according to 

S  
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the relation Bandwidth ∼ (√εr)
-p

, with p being a function of the 

DRA geometry as well as of the excited mode. A reduction of εr     

will result, however, in an increase of the DRA dimensions, 

which is also highly undesirable in most of the commercial 

applications. This trade-off between the DRA bandwidth and size 

makes the design and the optimization of the DRA a challenging 

process. Moreover, the DRA designer might have to face 

additional challenges arising from the requirements for well-

behaved Linearly Polarized (LP) or Circularly Polarized (CP) 

operation with stable patterns and good polarization purity. It is 

then clear that the thorough investigation of the DRA operation is 

crucial towards the improvement of its properties and the 

subsequent enhancement of its practical applicability. 

 

II. METHODOLOGY 

 

A. Antenna configuration 
The proposed DRA structure is shown in Fig 1. It consists of a 

circular disk DR and a centre-fed microstrip line which is printed 

on an FR4 substrate of thickness h=1.6 mm and relative 

permittivity εr = 4.2. The ground plane is printed on the FR4 

substrate with a dimension of L × W (40 × 40) mm2. The DRA 

has a diameter of D = 14.8 mm, a height of hd =3.3 mm, and a 

relative permittivity of εd = 25 . Its HEM11δ resonance mode can 

be excited for the aspect ratio (2hd / D) less than unity. The 

centre point of DR is placed above the centre line of the ground 

plane with an offset distance S1 which is used to adjust the 

coupling energy between the microstrip-fed line and dielectric 

resonator. The 50Ω feeding line has a length of Lf = 18.5 mm and 

a width of Wf = 3.0mm. In the figure a parasitic c-slot is etched in 

the ground plane. The c-slot consists of three parts of a 

rectangular slot of length L1,L2,L3 , and a fixed width of Ws = 

0.5mm. The center point of the c-slot is fixed to half of the 

ground plane and kept constant S2 = 20 mm . The total length of 

the perimeter of the c-slot resonates at approximately one guide 

wavelength (≈λg) where λg  is the guide wavelength of the c-slot 

with the DR placed on it. In addition, the c-slot dimension was 

found to be effective in controlling the resonant frequency of the 

slot mode. By carefully adjusting the c-slot dimension, the 

proposed antenna can operate in two bands, thereby making the 

proposed structure work as dual-band dielectric resonator 

antenna. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Top view and side view of the DRA. 

 

B. Parametric Study 
In order to investigate the characteristics of the DR antenna, a 

parametric study is carried out to achieve optimum antenna 

performance. The optimal design parameters are hd =3.3 mm, εd 

= 25, D = Wf = 3.0mm 14.8 mm, S2 = 20 mm, S1 =22, Ws = 

0.5mm, L1 =18mm, L2 = 4mm, L3 = 6mm, Lf = 18.5. the size of 

the c-slot is kept smaller than the diameter of the DR, which 

provides a compact design where the c-slot lies under the DR. 

The theoretical resonant frequency of the DRA is calculated 

[2] by the following equation and is equal to 5.41 GHz (operating 

in HEM11δ  mode). 

By    fr =                               

 

Where, x = R / 2hd ,c is the speed of light in free space; and ,R, 

hd  and εd are the radius, height, and relative permittivity of the 

DRA, respectively. 

And for the c-slot the theoretical resonant frequency is given 

by, 

f =      

where,     λg , λg being the guide wavelength of the c-slot with 

DR placed on it. Where c is the speed of light in free space, f is 

the fundamental frequency of the slot resonator, and εeff is the 

effective dielectric constant considering the presence of the 

different dielectric material on the two sides of the c-slot. In this 

case, the value of εeff  is about 0.69εr(~2.9). 
 

 

      III.   RESULT AND DISCUSSION 

A. Effect on resonant frequency by varying DR offset distance 
‘S1’.  

Through simulation, the graph between return loss and frequency 

for a different offset distance S1 is shown in figure 2. It can be 

found that the resonant frequency of the c-slot radiator and DRA 

remains unchanged for S1 varying from 21 to 24 mm. the 

resonant length for the c-slot resonance is approximately one 

guide wavelength λg , where λg is the guide wavelength of the c-

slot with the DR placed on it. So for the c-slot resonator,  the 

resonant frequency is slightly affected by the DR offset distance. 

 

For the dielectric resonator, the resonant frequency is slightly 

affected by the effective relative permittivity and it is 

approximately equal to the calculated value (5.41 GHz) of 

(1).Thus it is evident that the c-slot resonates at lower frequency. 
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Figure 2: Simulated resonant frequency for the proposed 

resonator antenna by varying offset distance. 

 

B. Effect on resonant frequency by varying DR 

Permittivity „εd‟. 

As it is known that antenna with high dielectric permittivity 

posses lower resonant mode than antenna with low dielectric 

permittivity. Fig. 3 shows the simulated return loss 

versusresonant frequency by varying DR permittivity . It can be 

observed that by increasing the DR permittivity the resonant 

frequency of the DRA decreases and there is no change in the 

resonant frequency of the slot mode. For the HEM11δ mode of the 

circular disk DRA, the simulated resonant frequencies for 

different DR permittivity holds good agreement with calculated 

results by (1). And, the fundamental resonant mode for the slot 

resonator occurs at the frequency whose resonant length is 

approximately one guide wavelength. 

 
Figure 3: Simulated resonant frequency for the proposed 

resonator antenna by varying DR permittivity. 

C. EFFECT ON RESONANT FREQUENCY BY VARYING SLOT LENGTH ‘L1’.  

By varying the length ‗L1‘ of the slot, there is variation in the 

resonant frequency of the c-slot. Fig. 4 shows the simulated 

return loss versus frequency, for different values of slot length 

‗L1‘. By increasing ‗L1‘, the total resonant length of the perimeter 

of the slot increases. And so, as shown in fig.4 , it can be found 

that the resonant frequency of the c-slot radiator decreases with 

increasing the slot length ‗L1‘. 

 
Figure 4: Simulated resonant frequency for the proposed 

resonator antenna by varying Slot length ‗L1‘. 

 

 

                          IV.    CONCLUSION 
     In this paper, a parametric study has been done on Cylindrical 

Dielectric Resonator Antenna, which has dual frequency using 

parasitic c-slot,  with microstrip feedline and the theoretical 

resonant frequency of the DRA is obtained. The performance 

analysis of DRA has been carried out by varying design 

parameters (offset distance, slot length, permittivity) to bring in 

improvement in bandwidth of the composite dual-band Dielectric 

Resonator Antenna. Further, in order to excite the resonant mode 

of the DRA, the microstrip coupling is done with c-slot in the 

ground plane. The resonant frequency of the c-slot has been 

derived to be 2.4 GHz and that of the DRA derived to be 5.41 

GHz. This antenna has been observed to be compact having 

smaller dimension. The operational bandwidth observed, to be 

enhanced from 2.33% - 5.73%, which makes it more useful in 

mobile communication system applications. 
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Abstract- This paper presents new JPEG2000 based lossy image 

compression method based on 2D discrete wavelet transform. In  

the proposed method , 3D image is  divided into smaller non-

overlapping tiles on which 2D DWT is applied .Thereafter , Hard 

Thresholding and Huffman coding are respectively applied on 

each of the tiles to get compressed image. The Performance of 

proposed compression method is measured over various images 

and found to be efficient method of image compression in terms 

of short coding ,less calculations. This compression method is 

simpler and has better performance compared to that of JPEG 

compression as we are applying 2D DWT. 

 

Index Terms- DWT, Huffman coding, Hardthresholding, image 

compression, JPEG2000, 3D. 

I. INTRODUCTION 

IGITAL communication systems require large storage space 

and quite amount of bandwidth for transmission. Although 

the capacity of current technologies continues to grow, the 

requirements for data storage and transmission bandwidth grow 

as well. Still or motion pictures are getting to take more and 

more share from total bandwidth capacity of networks. Hence 

image and video compression are gaining more importance to 

address the capacity problem. Research on image coding and 

compression techniques is a highly active area. The main 

research target is to get higher compression ratios with minimum 

loss of quality[1]. 

DWT is used in image compression in scheme. Higher 

compression ratios can be achieved using multi-resolution 

analysis where the 3D wavelet transform is widely applied due to 

its features of perfect reconstruction property and lack of 

blocking artifacts. In this research, Haar wavelet transform 

(HWT) as the simplest of all wavelets has been chosen as a result 

of the following features: conceptually simple, fast, memory 

efficient, and it is exactly reversible without the edge effects 

which are a problem with other wavelet transforms [2]. 

II. THE JPEG2000 IMAGE COMPRESSION STANDARD 

The Joint Photographic Experts Group developed the JPEG 

International standard [3]. With the continuous Expansion of 

multimedia and Internet applications, the needs and requirements 

of the technologies used, grew and evolved. In 1997, some of the 

world‘s leading companies and top researchers started 

contributing to the development a new image coding system, 

theJPEG2000 standard. This project, JTC 1.29.14(ISO/IEC 

15444-1 or ITU-T Rec. T.800), was intended to create a new 

image coding system for different types of still images (bi-level, 

gray-level color, multicomponent) with different characteristics 

(natural, scientific, medical, remote sensing images, rendered 

graphics, etc) allowing different imaging models (real time 

transmission, image library archival, limited buffer and 

bandwidth resources etc) preferably within a unified system. The 

JPEG2000 still image coding system allows for low bit rate 

operation with distortion and subjective image quality 

performance superior to existing standards [3]. 

 

 
 

Block diagram of JPEG 2000 

 
A. Tile decomposition 

Before applying the DWT, the image and its components are 

divided into smaller non-overlapping blocks, known as tiles, 

which can be coded independently, as if each tile is an 

independent image. All operations, such as component mixing, 

DWT, quantization and entropy coding are therefore done 

independently for each tiles. Tiling has the advantage of reducing 

memory requirements for DWT and its processing and is 

amenable to parallelization. Moreover, tiles may be 

independently accessed and used for decoding specific parts of 

the image, rather than the complete one. 

The tile may be as large as the entire image size (that is, single 

tile) or of smaller partitions, such as 256x256, 128x128 etc. In 

terms of PSNR, tiling degrades the performance, as compared to 

no tiling and smaller tile sizes lead to tiling artifacts.[4] 

B. Discrete wavelet transform DWT 

The discrete wavelet transform (DWT) refers to wavelet 

transforms for which the wavelets are discretely sampled. A 

transform which localizes a function both in space and scaling 

and has some desirable properties compared to the Fourier 

transform. The transform is based on a wavelet matrix, which can 

be computed more quickly than the analogous Fourier matrix. 

Most notably, the discrete wavelet transform is used for signal 

coding, where the properties of the transform are exploited to 

represent a discrete signal in a more redundant form, often as a 

preconditioning for data compression. The discrete wavelet 

transform has a huge number of applications in Science, 

Engineering, Mathematics and Computer Science. 

Wavelet compression is a form of data compression well suited 

for image compression (sometimes also video compression and 

audio compression). The goal is to store image data in as little 

D 
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space as possible in a file. A certain loss of quality is accepted 

(lossy compression). 

C. Implementation of DWT 

For many natural signals, the wavelet transform is a more 

effective tool than the Fourier transform. The wavelet transform 

provides a multiresolution representation using a set of analyzing 

functions that are dilations and translations of a few functions 

(wavelets).The wavelet transform comes in several forms. The 

critically sampled form of the wavelet.transform provides the 

most compact representation; however, it has several limitations. 

For example, it lacks the shift-invariance property, and in 

multiple dimensions it does a poor job of distinguishing 

orientations, which is important in image processing. For these 

reasons, it turns out that for some applications improvements can 

be obtained by using an expansive wavelet transform in place of 

a critically sampled one. 

III. TYPES OF COMPRESSION 

Compression can be divided into two categories, as Lossless and 

Lossy compression. In lossless compression, the reconstructed 

image after compression is numerically identical to the original 

image [5]. In lossy compression scheme, the reconstructed image 

contains degradation relative to the original. Lossy technique 

causes image quality degradation in each compression or 

decompression step. In general, lossy techniques provide for 

greater compression ratios than lossless techniques. The 

following are the some of the lossless and lossy data compression 

techniques: 

A. Lossless coding techniques 

a. Run length encoding 

b. Huffman encoding 

c. Arithmetic encoding 

d. Entropy coding 

e. Area coding 

B. Lossy coding techniques 

a. Predictive coding 

b. Transform coding (FT/DCT/Wavelets) 

IV. HUFFMAN ENCODING 

Huffman code procedure is based on the two Observations. 

a. More frequently occurred symbols will have shorter code 

words than symbol that occur less frequently. 

b. The two symbols that occur least frequently will have the same 

length. 

The Huffman code is designed by merging the lowest probable 

symbols and this process is repeated until only two probabilities 

of two compound symbols are left and thus a code tree is 

generated and Huffman codes are obtained from labeling of the 

code tree. This is illustrated with an example shown in table  1 

 

 

 

 

 

 

 

 

 

Table 1: Huffman Source Reductions 

 

 
 

Table 2: Huffman Code Assignment 

Procedure

 
At the far left of the table 1 the symbols are listed and 

Corresponding symbol probabilities are arranged in Decreasing 

order and now the least t probabilities are merged as here 0.06 

and 0.04 are merged, this gives a compound symbol with 

probability 0.1, and the compound symbol probability is placed 

in source reduction column1 such that again the probabilities 

should be in decreasing order. so this process is continued until 

only two  probabilities are left at the far right shown in the above 

table as 0.6 and 0.4. The second step in Huffman‘s procedure is 

to code each reduced source, starting with the smallest source 

and working back to its original source. The minimal length 

binary code for a two-symbol source, of course, is the symbols 0 

and 1. As shown in table III these symbols are assigned to the 

two symbols on the right (the assignment is arbitrary; reversing 

the order of the 0 and would work just and well). As the reduced 

source symbol with probabilities 0.6 was generated by 

combining two symbols in the reduced source to its left, the 0 

used to code it is now assigned to both of these symbols, and a 0 

and 1 are arbitrary appended to each to distinguish them from 

each other. This operation is then repeated for each reduced 

source until the original course is reached. The final code appears 

at the far-left in table 1.8. The average length of the code is given 

by the average of the product of probability of the symbol and 

number of bits used to encode it. This is calculated below:  

Lavg = (0.4)(1) +(0.3)(2) + (0.1)(3) + (0.1)(4) + (0.06)(5) + 

(0.04)(5) = 2.2 bits/ symbol and the entropy of the source is 2.14 

bits/symbol, the resulting Huffman code efficiency is 2.14/2.2 = 

0.973. 

Entropy, H= - (1) 
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Huffman‘s procedure creates the optimal code for a set of 

symbols and probabilities subject to the constraint that the 

symbols be coded one at a time. 

A. Development of Huffman Coding Algorithm 

Step 1 - Read the image on to the workspace of the matlab. 

Step2- Convert the given colour image into grey level image. 

Step3- Call a function which will find the symbols (i.e.pixel 

value which is non-repeated). 

Step4- Call a function which will calculate the 

probability of each symbol. 

Step5- Probability of symbols are arranged in decreasing order 

and lower probabilities are merged and this step is continued 

until only two probabilities are left and codes are assigned 

according to rule that :the highest probable symbol will have a 

shorter length code. 

Step6- Further Huffman encoding is performed i.e. mapping of 

the code words to the corresponding symbols will result in a 

compressed data.[5] 

 

Original image                Compressed image 

 
 

V. CONCLUSION 

The performance of our proposed 3D JPEG 2000 image 

compression algorithm is measured over various images. It is 

observed that the proposed algorithm has better performance than 

JPEG  compression in low and high bit rates. Moreover, the 

proposed compression scheme has generally superior 

performance in image 
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    Abstract- An Elliptic Curve Cryptography scheme for blind 

digital signature is proposed where a sender proves his/her 

identity using zero knowledge protocol. In this scheme, the ECC 

is used to implement blind digital signature and the zero 

knowledge is used at time of signing where the requester needs 

to prove his/her identity. 

       The ECC is used because of its difficulty of solving discrete 

logarithmic problem. The proposed scheme uses zero knowledge 

protocol to hide the identity of the requester. Hence we maintain 

the untraceability of the requester and also anonymity of the 

requester is achieved. Here, in the proposed scheme verifier is 

not supplied with any of the secret facts of the requester even 

then the sender is verified using a verifying factor. Hence, the 

identity of the sender is kept in secrecy.  

       Zero knowledge protocol is used because allow 

identification without leaking any secret information during the 

conversation and with smaller computational requirements. 

 

 

    Index Terms- Blind digital signature, elliptic curve 

cryptography, zero knowledge protocol. 

 

I. INTRODUCTION 

ow days, online communication is at its hike, many a times 

data travelling over the communication links is secret and 

the entire users ought to be authenticated for many of application 

they use. This is best served by implementing Blind Digital 

Signature. This blind digital signature is best implemented in the 

application where secrecy of the user‘s data is to be conserved. 

Blind Digital Signature was first introduced by David Chaum in 

with the help of a carbon lined envelop which finely explained 

the concept. The scheme goes as the sender requests for a digital 

signature as an authentication to his message. The signing 

authority in return provides with a digital signature but without 

gaining knowledge about any of the message contents. And 

hence, the innovation of digital signatures as Blind Digital 

Signature.  

        Now, why would one sign a document unless he does not 

know the contents of the document? The answer is that Blind 

Digital Signature seems to mean that the authority signs the 

document blindly but, that‘s not the case. Basically, the concept 

is that the user is authenticated for his identity from the signing 

authority and not for the message that too without any knowledge 

of message contents. Then obtained Blind Digital Signature can 

be verified as the traditional   Digital Signature for the same 

unblinded message.  Blind Signatures are very useful in 

applications that guarantee the anonymity of the participants . 

The important application of blind digital signature is electronic 

voting and electronic cash. 

 

1) Basics of Elliptic Curve Cryptography 

         In 1985, Elliptic Curve Cryptography (ECC) was proposed 

by Neal Koblitz and Victor Miller.ECC is capable of improving 

the existed cryptogram systems in terms of having smaller 

system parameter, smaller public-key certificates, lower 

bandwidth usage, faster implementations, lower power 

requirements, and smaller hardware processor requirements. 

Therefore, using ECC to build a cryptosystem is commendable 

by the reasons of high security and efficiency [14]. The 

mathematic settings of ECC are depicted below.  

         The elliptic curves can be categorized into two classes non 

prime and prime elliptic curves .The elliptic curve cryptography 

is based on the elliptic curve equation which is given as:  

 

                       y
2
 = x

3 
+ ax + b 

 

To plot an elliptic curve one needs to compute: 

 

                       y = sqrt(x
3 
+ ax + b) 

 

         So, value of y is calculated for each value of x, symmetric 

about y = 0 where values of a and b will be given. Groups are 

defined based on the set E (a, b) for values of a and b such that: 

 

                       4a
3 
+ 27b

2  
≠ 0 

 

Non - Prime Curves: 

         Here, is a point of infinity called as the ―Zero Point‖ which 

is the third point of intersection of a straight line across the 

elliptic curve. One point that is to be noted is when three point on 

elliptic curve lie on a straight line they sum up to zero. There are 

some rules for operation addition ‗+‘for elliptic curve points to 

follow. Those all are listed down as: 

 

1) If point is O then 

O = -O  

 

2) If point P on the curve then 

P + O = P 

 

3) If  two are P and negative of  then 

i.e. P ≡ (x,y)   and   -P ≡ (x,-y) 

P+ (-P) = P – P = O 

 

4) If P and Q are two distinct  points the addition is as follows : 

a) Draw a straight line between P and Q  

N 
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b) Extend the line and find the third point of intersection with the 

elliptic curve ‗R‘ 

c) To form the Group adds these three points as:  

                         P + Q = -R 

   Thus, P + Q are the mirror image of the point R.   

 

5) If both the points are the same point P then the steps are as 

follows : 

a) Draw a tangent through point P   

b) P + P = 2P = -R 

 

Prime Curves: 

         In case of these curve the cubic is applied. For prime curves 

a large prime number p is assumed, and values of all of the 

variables and coefficients are selected within the range of 0 to p-

1 such that the following condition is satisfied. 

T 

he condition is: 

             y
2  

mod p =  (x
3 
+ ax + b) mod p 

 

 Example: a = 1, b = 1, x = 9, y = 7, p = 23  

            7
2 
mod 23 = (9

3 
+ 9 +1) mod 23 

                            3     =     3 

 

II. THE DISCRETE LOGARITHMIC PROBLEM 

         Consider and elliptic curve E over a finite field Fq . Let 

points P and Q are the point belonging to the curve. The equation 

is given as: 

                                                  Q = kP 

 

         Now, calculating Q is very straight forward but calculating 

the value of k is very difficult. This particular difficulty is called 

discrete logarithmic problem. In words one can say that ‗k‘ is the 

logarithm of P to the base Q which is very difficult to calculate. 

And the ECC is very is secure of the entire available 

cryptographic algorithm.       

 

III. WHAT IS A ZERO- KNOWLEDGE PROOF 

         A zero-knowledge proof is a way that a ―prover‖ can prove 

possession of a certain piece of information to a ―verifier‖ 

without revealing it. This is done by manipulating data provided 

by the verifier in a way that would be impossible without the 

secret information in question. Zero-knowledge proofs are proofs 

that yield nothing beyond the validity of the assertion. That is, a 

verifier obtaining such a proof only gains conviction in the 

validity of the assertion. This is formulated by saying that 

anything that is feasibly computable from a zero-knowledge 

proof is also feasibly computable from the (valid) assertion itself 

(by a so-called simulator) because it enables to force parties to 

behave according to a predetermined protocol (i.e., the protocol 

requires parties to provide zero-knowledge proofs of the 

correctness of their secret-based actions, without revealing these 

secrets). 

IV. PROPOSED SCHEME 

          The proposed scheme involves the Six phase as follows: 

1. Initialization and Key Generation Phase 

2. Blinding Phase  

3. Proving and Signing Phase 

4. Unblinding Phase 

5. Verification Phase 

 

 
Fig.5.1. Phases of the proposed scheme. 

 

Phase I: Initialization: 

         In this phase, the elliptic curve is formed by providing the 

value of coefficients a and b of the equation of the elliptic curve 

i.e  

                                           y
2
 = x+   + b 

 

        Generation of ECC  :y
2
 = x

3 
+ ax + b 

 

        Condition:  4a
3 
+ 27b

2  
≠ 0 

 

        Compute:  y = sqrt(x
3 
+ ax + b) 

 

Example:  y
2  

mod p = (x
3 
+ ax + b) mod p 

 

                   a = 1, b = 1, x = 9, y = 7, p = 23 

 

                   7
2 
mod 23 = (9

3 
+ 9 +1) mod 23 

 

                               3     =     3  

 

         Also all the points on elliptic curve are generated and 

displayed using the field arithmetic. The calculation of the points 

is done using ―Adding and Doubling‖ method. For example, 

consider the following: 

 

 Point Addition: J + K = L    K ≠ -J 

 

 Point Doubling:  2J = L      K = J 

 

 Example: Let k = 11 

 

                        So, KP=11 x P = 2(2(2P) +P) +P)  

 

The above calculations can be analytically expressed as follows: 

Adding Points 

 

Let, J (XJ, YJ)      K (XK, YK)     L (XL, YL) be the points 

         J + K = L    
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XL =   (s – XJ - XK) mod P 

 

YL = (YJ + s*(XJ - XL)) mod P 

 

         Where, s = Slope of the line passing through the points J 

and K.  

 

Doubling Points 

 

Let, J (XJ, YJ) be the point. 

 

 2J = L (XL, YL) 

 

Where,  

 s = ((3 XJ
2
 + a) / 2 YJ) mod P 

 

XL = (S2 – 2XJ) mod p 

 

YL = (-YJ + (s*(XJ - XL)) mod P  

 

 Key Generation: 

         After the points of the elliptic curve are generated a base 

point is selected out of them of order n. The private keys and 

public keys are generated using this base point. 

         It goes as follows: a number ‗k‘ is chosen randomly 

between 1 to (P-1) to be served as the private key where P is the 

large prime number. This private key is then treated with the base 

point (generating point) of the formed elliptic curve and 

computes the public key. All of the public keys and private keys 

in the proposed scheme are generated using the above criteria. 

The private key is used to encrypt the message and public key is 

used to decrypt the message and vice –versa. 

 

Phase II: Blinding Phase: 

         In this phase, after the private key and public key is 

generated the sender when wants to send the message uses 

his/her private key to encrypt the message. The sender generates 

an encrypted message using his private key using the scheme of 

ECC. The sender then sends the encrypted message to the 

blinders to blind the message.
 

         We have the three blinders and each of message 

encountering should get blinded by all the three signers. The 

criteria of signing go as follows:
 

         After the encrypted message encounters one of blinder is 

selected arbitrarily for blinding the encrypted the message. This 

blinded message is again scrambled by arbitrarily selected 

blinders but this time the blinder is from the remaining two 

signers. This double blinded message is finally blinded by the 

last remaining blinder. Now the last blinder sends the encrypted 

message back to his sender and the process goes on in the reverse 

direction. The encrypted package will finally reach the original 

sender from there the package will be moved to the signer for 

blind digital signature. The Sender encryption for message M 

using his/ her private key ‗k‘: 

 

                                        M‘ = k (M) 

 

         This completes the blinding and message is passed on to 

the Signers 

   

     Sender                                                    Verifier        

  

 

 

 

 

 

  

. 

 

 

 

Fig.5.2. The Blinding Phase 

 

Phase III: Proving and Signing                                                     

         Signer after receiving the decrypted message calculates for 

the actual message value. The signer uses the zero knowledge 

concepts for the calculations. In this phase, the signer uses zero 

knowledge concepts for the verification. The signer asks for the 

value of e from the sender whose value is either 1 or 0. On the 

basis of this value the signer verifies the message to be the same 

as the sender‘s message   

         1) Stage 1: The sender chooses a random number r 

calculates r
2
modP and transmits to the verifier V. 

         2) Stage 2: The signer S now chooses one of two questions 

to ask the sender. The signer S can ask either for the value of the 

product (rk) mod P, or for the value of r that the sender has just 

chosen. This is generally performed by S, sending a bit e to 

sender, indicating its choice of question, referred to as the 

challenge, such that the sender  has to provide the answer,  

          y = rk
e
modP, where e (0, 1). Sender can answer both 

correctly if it knows the secret k. 

 

          Stage 3: The sender provides y = rk
e
 mod P as requested 

and the signer checks the result as follows. If the challenge is for 

e=1, the signer expects to have received rk mod P. The signer 

cannot deduce any information about k from this, because r is a 

random number not known to signer. Therefore, the verifier 

checks y
2
modP, which should be ((rkmodP)

2
modP) is the same 

as  

         r
2 

x k
2
modP. The verifier received r

2
 from sender in stage 1 

of this round, and selects vk. If the challenge is for e = 0, the 

verifier expects to have received r, and checks that its square 

matches the value of r
2
 mod P provided in stage 1.   

         After verification of the sender the signer uses his/her 

private key and signs the message and sends it back to the 

requester. 

 
                                         

Fig.5.3. Proving for e=1 

 

   A 

B 

   C 
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Fig.5.4. Proving for e=1 

 

         Here, now the sender is proved be a valid requester and 

hence he/she is authenticated and blind digital signature is done 

by the signer as he encrypts the message with his private key and 

sends the message signature pair back to the requester.      

 

Phase IV: Unblinding 

         This phase is optional, it is on user‘s choice whether he/she 

wants to unblind the message or not. If the user wishes to unblind 

the so he will do that using his own public key and the public key 

of the blinders. The message needs to be unblinded in the 

application like the electronic voting as to the counter       

 
Fig.5.5. Blind Digital Signature passed on to the sender 

 

Phase V: Verification: 

         Here, the blind digital signature with requester/sender can 

be verified by any verifying authority using signer‘s public key 

which can be treated as the simple digital signature. 

 

 
 

                 Fig. 

 

 

5.6. The flow of the system 

V. RESULT 

         The above proposed scheme shows you that the sender of 

the message proves his identity without revealing any of his/her 

facts to the verifier using the zero knowledge protocol. Also the 

concept of three blinder who are selected randomly for the 

blinding purpose add on three layers complexity to recognize as 

to who is the sender in actual. The above proposed scheme can 

also be served as a skeleton to implement application where the 

anonymity of the user is to be maintained.

Blinder 
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    Abstract- In the present study an attempt is made to investigate 

sex related difference in handedness among adults.  It was 

hypothesized that there will be a difference in the performance of 

males and females on measure of handedness.  704 males and 

840 females were given a group test of handedness.  The result 

indicates that females tended to score significantly high on 

performance test of handedness than males.  The sex difference 

was statistically significant for right-handers but not for left-

handers. 

 

    Index Terms- Sex difference, Handedness 

 

I. INTRODUCTION 

andedness is an attribute of human beings defined by their 

unequal distribution of fine motor skills between the left 

and right hands. Handedness is regarded as an index of 

individual difference in cognitive performance. Determining the 

hand preference of a subject / patient is important to 

psychologists, clinical neurologists and research scientists 

because hand preference is considered as a marker of cerebral 

hemispheric dominance for speech and language. As recent 

attention has been focused on the studies of hemispheric 

asymmetries and cognitive functions, sex related lateral 

asymmetry has become an area of interest in the study of 

hemispheric specialization. It may address to the question of how 

cerebral organization influences behavior.  In fact, one of the 

most obvious sources of individual variation in the behavior of 

humans is gender; males and females behave differently.  The 

question is whether any disparity in the cognitive behavior 

between males and females can be attributed to biological 

differences between the brains of two sexes.  There are several 

anecdotal and experimental evidences of such cognitive 

differences and there have been several attempts to relate these to 

differences in brain organization.  Evidences of significant sex 

difference in cerebral organization are derived primarily from 

studies of normal subjects, laterality studies, cerebral blood flow 

measurements and neurological patients.  However, current 

interest in hemispheric specialization coupled with the 

observation that: difference in patterns of cerebral organization in 

left and right-handers have led to considerable interest in the 

neuropsychology of handedness.  As a result many investigators 

concerned with hemispheric asymmetries now routinely screen 

their subjects for handedness. 

          In a recent meta- analysis, Lalumiere, Blanchard and 

Zucker (2000) compiled evidence on association between 

handedness and sexual orientation in men and women. Data from 

6,182 homosexuals men and 14808 heterosexual men and 805 

homosexual women and 1615 heterosexual women showed that 

the difference between the handedness of both sexes were 

statistically significant. Richard A. lippa (2003) in his review 

related to handedness, sexual orientation and gender related 

personality traits in men and women noted that there are slightly 

higher rate of left-handedness in males than females.    

          Peters Michael (1991) has found that gender differences in 

brain are represented by factors such as handedness and 

environmental factors yield sex difference in mathematical 

performance. Ravinder Singh and Ajita R. Singh (2003) have 

observed significant difference in mental rotation tasks and 

handedness of both sexes.  

          Two early large scale lesion studies clarified the relation 

between the lateralization of speech & handedness. One study 

was of military personnel who suffered brain damage in World 

War II (Russel & Espir, 1961) and the other was of neurological 

patients who underwent unilateral excisions for the treatment of 

neurological disorders (Penfield & Roberts, 1959). In both the 

studies, approximately 60 % of dextral (right -handers) with left 

hemisphere lesions and 2 % of those with right hemisphere 

lesions were diagnosed as aphasic; the comparable figure for 

sinestrals (left -handers) were about 30 % and 24%, respectively. 

These results indicate that left hemisphere is dominant for 

language related abilities in almost all dextrals & in the majority 

of sinestrals (Benson, 1985); they also indicate that sinestrals are 

more variable than dextrals with respect to language 

lateralization (Hellige, 1990; Joanette, 1989). 

          Interest in the possibility that the brains of females & 

males differ in their degree of lateralization was stimulated by 

McGlones‘s (1977, 1980) studies of unilateral stroke victims. 

McGlone found that male victims of unilateral strokes were three 

times more likely to suffer from aphasia than female victims. She 

found that male victims of left hemisphere stokes had deficits on 

the WAIS verbal sub-tests. Whereas male victims of right 

hemisphere stokes had deficits on the WAIS performance 

subtest. 

         And she found that female victims of unilateral stokes had 

the same deficits on the WAIS regardless of the side of the 

stroke. Since researches have tried to prove that males and 

females differ in their patterns of cerebral organization, it is 

decided to find out if there is any significant difference in their 

pattern of handedness. Moreover, after more than half a century 

of research, the literature describing human handedness is 

plagued with ambiguities and inconsistencies to the extent that 

basic questions remain unresolved. Since, most of the tests of 

handedness are in the form of questionnaires or inventories; 

therefore, it is decided to study the difference in the pattern of 

handedness of males and females with the help of a performance 

test developed by Stott et al. (1972). Hence it was proposed that 

there will be a difference in the handedness of male & female 

subjects and females will be more right-handers than left-

handers. 

H 
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II. METHOD  

1.  Participants 

         The subjects for this study were 1544 graduates out of 

which 704 subjects were male and 840 were female in the age 

group of 19 to 25 years.   

         Subjects were appearing before Services Selection Boards 

of the Army for Short Service Commission to join Indian Armed 

Forces. All of them belonged to the middle income group. 

 

2.  Material                                                      

         Handedness was assessed with group version of a test 

employed by STOTT et al (1972). The   test-retest reliability was 

r=.993 and internal consistency was Cronbach's Alpha=.97. 

 Handedness scores were found to have significant correlation 

with the finger tapping task. 

 

    

 

Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may vary depending 

upon the topic of research work but generally comprises up to 5 to 7 pages. These are: 

 

 

1. Use the hand you write with.            2.     Use the hand you don‘t write with. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

3.      Use the hand you don‘t with.                4.          Use the hand you write with. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure1. :  The Hand Performance Test (Group Version) 

 

III. PROCEDURE 

            Subjects were told to ―make a dot in each circle following 

the pattern as quickly as you can‖.  It was emphasized that the 

dot must be in the circle, not on the edge or outside of it, in order 

to be scored.  Twenty seconds were allotted for each of four 

trials. Subjects used their preferred hands on the first and fourth 

trials and their non preferred hands on the second and third trials.  

 

 

         To score this test the number of circles properly filled was 

counted for each trial. Hand differences were then expressed as 

the difference between right and left hand scores divided by the 

total (R-L)/ (R+L).  This measure represents the difference in 

rate expressed as a proportion of the overall rate.  The right-

handers were defined as those who obtained positive scores and 

left handers as those who obtained negative scores. 
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IV. RESULTS 

         Data was analyzed as per the purpose of the research using 

t-test. 

    

 

Table-1     Difference in the handedness of male and female subjects 

 

 

 

 

 

 

 

 

 

 

*P = < 0.01   RH = Right handers, LH = Left handers 

 

        Result indicates that there is a significant difference 

between the handedness of males and females. Females tended to 

be more strongly ―handed‖ than males.  The sex difference 

reached statistical significance for right-handers [t (1384) = 5.33. 

P< 0.01] but not for left- handers [t (160) = .048, P< 0.10]. 

        Overall, left-handers comprised 10.36% of the total sample, 

with 11.22% of the males and 9.64% of the females being left-

handed.  This is consistent with a large-scale survey of 

handedness by Porac, C. and Coren S. (1981).  However, sex 

difference was not statistically significant in case of left-handers. 

 

V. DICUSSION  

        The Present data provides convincing evidence that males 

and females differ in their handedness.  Females tend to be more 

strongly ‗handed‘ than of males.  This finding is consistent with 

findings of the study carried out by S.M. Tapley and M.P. 

Bryden (1985).  The difference in handedness between males and 

females can be attributed to neurobiological differences found 

between the brains of the two sexes. 

         Maccoby and Jacklin (1974) found that girls have greater 

verbal ability than boys.  They score higher on task involving 

both receptive and productive language and on high-level 

complex verbal task (analogies, comprehension, creative writing) 

as well as on lower level measures (Fluency).  

         Sommer IE, Aleman A, Somers M, Bokes MP, and Khan 

RS (2008) have concluded with the help of meta-analysis of 

studies, that, males are more frequently non-right handed than 

females. 

         However, in case of left-handedness males and females do 

not differ significantly.  It is because cognitive functions are 

more bilaterally organized in left-handers than right-handers. 

Kenneth J. Zucker, Nicole Beaulieu, Susan J. Bradley and Anne 

Wilcox (2001) have found that boys with gender identity 

disorder were significantly more likely to be left handed than the 

clinical control boys. Hence left-handedness appears to be a 

behavioral marker of an underlying neurological process 

associated with gender identity disorder.           

         The conclusion drawn from aphasia literature also shows 

that aphasia occurs more often in left handers than in right 

handers with comparable damage, but that recovery from aphasia 

is more rapid and complete in the left handers, hence it may be 

the component of bilaterality in the cognitive functions of left 

handers that makes them less dextral as compared to right 

handers. Similar observation was also made in handedness data 

collected by S.M. Tapley and M. P. Bryden (1985).  Where it 

was found that right-handers were somewhat more right handed 

than left-handers were left handed. Witelson S.F. (1985) in her 

post mortem study found that the size of corpus callosum, the 

region that connects the two cerebral lobes, was 11% greater in 

left-handers then in right-handers. Similar results were found by 

Philips K A, (Hiram College) Sherwood CC and Lilak A L, 

(2008) that right-handed individuals have a smaller size of 

corpus callosum than left handed individuals.  It imply that there 

is greater interaction between the both hemispheres of left 

handers, which intern, makes them bilateral and thus reducing 

the intensity of hemispheric dominance in left handers as 

compared to right handers.  

        It also explains the non-significant difference, found in 

handedness of left handed males and left handed females, as their 

hemispheric dominance may be equally reduced due to the larger 

size of their corpus callosum. 

        Some of the variation, in studies of changes in cerebral 

blood flow during cognitive activities, is apparently related to 

gender as well as to handedness. In 1982, Gur and his colleagues 

found that both sexes exhibited an increase in left hemisphere 

blood flow during verbal task and in right hemisphere blood flow 

during spatial task. Females and left handed males have a higher 

rate of cerebral blood flow and a greater percentage of fast per 

fusing tissue (rapid blood exchange) than do right handed males. 

This data suggest that cerebral blood flow patterns of left handed 

Group N Mean SD ‗t‘ 

 

Males 704 0.194 0.162 

 

 

8.46* 

 Females 840 0.216 0.160 

 

Male  RH 625 0.242 

 

0.092  

5.33* 

 Female RH 759 0.261 0.084 

 

Males LH 79 -0.181 0.078 

 

 

0.048 

 Female LH 81 -0.201 0.086 
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males are different than right handed males and it is similar to 

females and hence no significant difference is noticed in the 

handedness of left handed males and females. 

        In a study on sex, handedness and sexual orientation as 

predictors of face perception ability, Paul W.H. Brewster et al 

(2008) have noted that, gender, handedness and sexual 

orientation play a role in face perception ability. On a battery of 

face perception task right-handed women were better than right-

handed men. This again indicates strong hemispheric dominance 

in case of right-handed females. 

 

VI. CONCLUSION 

         It is evident from the study that there are significant 

differences in handedness of males and females. Right handed 

females are more strongly handed than right handed males and 

this may be the cause of significant difference in their cognitive 

functions e.g. verbal difference, visuospatial difference and 

difference in mathematical ability etc. 

         Harshman and his associates (1983), in a study of the 

interaction of sex and handedness in cognitive abilities report a 

significant interaction between sex and handedness; that sex 

related difference in verbal and visuospatial behavior varied as a 

function of handedness. 

         In fact, it is difficult to imagine how social or 

environmental factors alone could account for this type of result. 

It is thus very plausible to account for sex-related differences at 

least partly by neurological factors that may be modulated by 

environment. 

 

VII. IMPECATIONS   

         The appearance of sex difference in handedness has 

important implications for neurological assessment, since gender 

may be significant in predicting what normal performance level 

should be. The appearance of reliable sex difference on various 

clinical tests implies that separate norms are necessary for 

clinical assessment of males and females. Along with it, by 

studying gender specific variations in the pattern of handedness, 

we may be able to separate the cognitive processes that are 

lateralized and gain insight into the nature of cerebral 

asymmetry. 
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    Abstract- Water is essential for living organisms especially 

like Flora and Fauna. The presented study deals with 

comparative study of the periodic and aperiodic variations of 

Physico-chemical status of two lakes belongs of Lodra Lake and 

Nardipur Lake of Gandhinagar District, Gujarat India. Both lakes 

having natural freshwater body. Different data are collected and 

observed through various field trips. A comparative study of the 

periodic and aperiodic variations of Physico-chemical status of 

two lakes were studied in year January to June 2011. Both the 

lakes are biotically affected by various anthropogenic activities. 

In the present study water characteristics of two lakes have been 

compared the water quality. Different Parameters like pH, 

Fluoride, COD, BOD, Chloride, Alkalinity, Total Hardness, 

Calcium, Calcium Hardness, Magnesium, Magnesium Hardness, 

DO, EC and TDS analyzed. The result indicates that the both 

lakes are in polluted condition. 

 

    Index Terms- Water characteristics , physico -chemical status, 

biotic stress. 

 

I. INTRODUCTION 

resh water habitats occupy a relatively small portion of the 

earth surface as compared to marine and terrestrial habitats, 

but their importance to man is far greater than  their areas.  Fresh 

water are the most suitable and cheapest source for domestic and 

industrial needs and they provide convenient waste disposal 

systems. The increased demand of water as a consequence of 

population growth, agriculture and industrial development 

building construction has forced environmentalists to determine 

the chemical, physical and biological characteristics of natural 

water resources (Regina & Nabi, 2003) Temporary ponds are 

found throughout the world. Though, there are considerable 

regional differences in their type and method of formation, many 

physical, chemical and biological properties are quite similar. 

The worldwide distribution of water body type leads to a large 

variety of temporary pond type due to climate and geological 

differences (Solanki et al., 2007) Stagnant water bodies have 

more complex and fragile ecosystems in comparison to running 

water bodies as they lack self cleaning ability and hence, readily 

accumulate greater quantities of populations. Increased 

anthropogenic activities in and around the water bodies damage 

the aquatic systems and ultimately the physicochemical 

properties of water. The man is abusing water resources at a large 

scale. The effort to conserve these resources is present need. 

Factors that influence the sustainability of such lentic systems are 

temperature, transparency, salinity, biogenic salts, dissolved 

gases etc. (Munawar, 1970; Misra and Yadav, 1978) Since, 

ponds are favourable habitants for a variety of flora-fauna and   

anthropogenic society, so its regular monitoring is necessary for 

control. Recently, lot of work has been done on changing 

ecological behavior of ponds(Mahananda et al., 2005; Kanungo 

et al., 2006; Gupta et al., 2008; Banerjee and Mandal, 2009) In 

the present study, two important ponds of different district were 

chosen for comparing the impact of biotic activities on physico-

chemical characteristics of pond‘s water. The study was 

performed during Jan,2011 to June,2011.Study area: Lodra 

Lake is located between 72
0
42‘46‘‘E to 72

0
43‘23‘‘E latitude and 

23
0
27‘06‘‘N to 23

0
28‘01‘‘N longitude. and   Nardipur lake is 

located between 72
0
33‘47‘‘E to 72

0
34‘03‘‘E Latitude  and 

23
0
20‘09‘‘N to 23

0
20‘11‘‘N longitude. A study of the water 

quality of the lodra and nardipur Lake, which is man-made water 

body. The Lodra Lake situated in Mansa taluka and nardipur 

Lake situated in Kalol taluka, Dist: Gandhinagar, Gujarat, India.  

The studies on physico-chemical and biological examinations of 

the water of both Lakes were carried out in Jan to June 2011. 

Analysis of water chemistry was carried out with changes in 

water chemistry. Sites were selected for sampling Water samples, 

were examined for various physico-chemical parameters as pH, 

Total Hardness, Chloride Content, Carbonates, Bicarbonates, 

Calcium and Magnesium Content, Calcium and Magnesium 

Hardness, Alkalinity, Nitrates and Electric Conductivity (EC) etc 

by standard  APHA  (2005 )  methods. Both lakes are having 

natural freshwater body.  
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Location Map of Different Lakes Belongs To Mansa and Kalol Taluka and Surrounding Area 
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II. MATERIALS AND METHODS 

        Frequent field trips were carried out during January to June 

2011.  In Lodra and Nardipur lakes were selected because they 

are affected by domestic purposes, sewage, cleaning clothes by 

local people, bathing of cattles by rural communities, small scale 

industrial effluents and worshiping activities. The water sample 

were collected from surface near the margins of the pond 

between 9-00 A.M. to 11-00 AM. The analysis of physico-

chemical parameters was done by following the standard 

methods (APHA,2005). The plate 1 shows Lodra lake in 

different views, Plate 2 shows Nardipur lake in different views. 

Table 1, is shown various parameters of Lodra lake and Table 2, 

is shown various parameters of Nardipur lake.  

 

Table-1:  

  

 

 

 

In 
mg 

Physico chemical analysis of water sample from Lodra Lake during January to July 2011 
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LODRA LAKE 

 Fig. 2 

 Fig.3  Fig. 4 

      PLATE 1 
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Sr. 
No. 

Test Parameters Year-2011 

    Jan. Feb. Mar.  Apr. May. june. Unit 

1 pH 7.6 7.8 8.2 8.4 8.6 8.6   

2 Dissolved Oxygen 5.6 5.8 6.2 6.4 6.8 6.8 mg / lit. 

3 
Total Dissolved 
Solid 236 246 264 272 282 280 mg / lit. 

4 
Electric 
Conductivity 350 364 391 403 418 414 mg / lit. 

5 Chloride 15.2 15.8 17.04 17.5 18.2 18.02 mg / lit. 

6 Alkalinity 92 96 104 106 110 108 mg / lit. 

7 Total Hardness 106 111 120 122 127 125 mg / lit. 

8 Calcium 22.6 23.7 25.6 26.2 27.2 26.6 mg / lit. 

9 Calcium Hardness 57 59 64 65 68 67 mg / lit. 

10 Magnesium 12.2 12.5 13.6 13.8 14.4 14.1 mg / lit. 

11 
Magnesium 
Hardness 49 52 56 57 59 58 mg / lit. 

12 Fluoride 1.61 1.7 1.84 1.87 1.93 1.91 mg / lit. 

13 Nitrate ND ND ND ND ND ND mg / lit. 

14 C. O. D. 17.5 18.2 19.6 20.1 20.9 20.7 mg / lit. 

15 B.O.D.(3 Day 27 C) 0.85 0.88 0.62 0.64 0.66 0.65 mg / lit. 
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NARDIPUR  LAKE 
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    PLATE 2 
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III. RESULTS AND DISCUSSION 

         The physico-chemical parameters of both the lake were 

analyzed from January to June 2011. And are presented Lodra 

Lake in table -1 and figure 1 to 4. And NardipurLake in table -2 

and figure 1 to 4. The pH of both the ponds indicate the alkaline 

nature of lake and its various from 7.6 pH to 8.3pH of lodra lake 

and 7.6 pH to 8.6 pH of nardipur lake. The dissolved Oxygen 

various from 5.8mg /l. to 6.6mg/l of lodra lake and 5.6 mg/l  to  

8.6 mg/l of nardipur lake. Low content of dissolved Oxygen 

assign of organic pollution, its also due to inorganic reductants 

like Hydrogen sysulphide, Ammonia, Nitrates, Ferrous ions and 

other such oxidisable substances ( Ara et al. , 2003) The 

alkalinity in the both lake various forms 76mg/l to 88mg/l of 

lodra lake and 92 mg/l to 110 mg/l of nardipur lake respectively. 

The high alkalinity is a function of ions exchang, that is calcium 

ions are replaced by Sodium ions and later contributed to 

alkalinity (Sharma and John 2009). Alkalinity may also cause 

due to evolution of Co2 during decomposition of organic matter. 

The Chloride contents in lake-1 and lake-2 various from 17.04 

mg/l to 19.8mg/l of lodra lake and 15.2 mg/l to 18.2 mg/l of 

nardipur lake respectively.  The chloride is one of the important 

indicators of pollution (Khare et al, . 2007) The Nitrate in a both 

lake is not indicate. The main source of Nitrate is the run-off and 

decomposition of Organic matter. The higher inflow of water and 

consequent land drainage cause high value of Nitrate. ( Thilanga 

et al . 2005). The variation in Calcium was found to be 16.8 mg/l 

to 21.6 mg/l of lodra lake and 22.2 mg/l to 27.6 mg/l of nardipur 

lake respectively. Calcium is linked with the Carbon dioxide and 

is an important constituent of the skeletal structure of organisms. 

Calcium forms the most abundant ions in fresh water. ( Thilaga 

et al. 2005). the variation in total dissolved solid was found to be 

56 mg/l to 64 mg/l of lodra lake and 5.6 mg/l to 6.8 mg/l of 

nardipur lake. The variation in Electric conductivity was found to 

be 78 mg/l to 110 mg/l of lodra lake and 350 mg/l to 418 mg/l of 

nardipur. 

          From the result obtained it can be concluded that both lake 

are polluted. Fresh water bodied due to the continuous discharge 

of domestic used like sewage, drainage, cleaning clothes, cattle 

and vehicle washing and run-off high amount of nutrients lead to 

eutrophication. The result also indicate that the lodra lake is a 

comparatively more polluted due to greater biotic stress.    
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    Abstract- Visnagar city is located in north Gujarat (72 30 n 

and 73 30 n 23 0 e and 23 35 e). Visnagar taluka is popularly 

known as ‗Shikshan Nagari‟ and also known as Copper city. The 

climate of visnagar is tropical arid to marginal semi-arid. It is 

strongly periodic and seasonal. There are many fresh water 

bodies are situated at and around Visnagar taluka. The present 

study deals with the physico-chemical status of two lakes, deliya 

lake and Malap lake, under biotic stress‖. Deliya lake is natural 

fresh water body having 19 hector area & circular in shape. It is 

located between latitude23
0 

41‘ 60‘‘N
 
longitude72

0
 32‘ 60‘‘ E. it 

is oldest lake of visnagar. It is also known as hanuman temple 

talav. Constructed before 10‘th century. Another historical lake is 

Malap lake , is also situated near Visnagar. Malap lake is natural 

fresh water body having 4 hector area. These water bodies has 

dense growth of algae and planktons in its. Physico-chemical  

status of two lakes belongs to Visnagar Taluka were studied in  

year January to June 2011. Both the lakes are biotically affected 

by various anthropogenic activities. In the present study water 

characteristics of two lakes have been compared the water 

quality. Different Parameters carried out like temperature, pH, 

Fluoride, COD, BOD, Phosphate, Sodium, Chloride, Alkalinity, 

Total Hardness, Calcium, DO and TDS. The result indicates that 

the both lakes are in polluted condition. It is evident that Malap 

Lake was found to be more polluted in compare to Deliya Lake. 

Mittal & Sengar (1990) investigated phytoplankton diversity in 

relation to certain physico-chemical characteristics and observed 

direct correlation with conductivity, dissolved solids, suspended 

solids, turbidity, D.O. and B.O.D. Tripathi and Pandey (1990) 

observed higher value of total hardness and stated that it may be 

due to polluted water of  the ponds. Various physico-chemical  

parameter like Different Parameters analyzed like pH, Fluoride, 

COD, BOD, Chloride, Alkalinity, Total Hardness, Calcium, 

Calcium Hardness, Magnesium, Magnesium Hardness, DO, EC 

and TDS. The result indicates that the both lakes are in polluted 

condition phosphate, chloride, done and measured here data 

where analyzed by standard international method mentioned in 

APHA(2005). 

 

 

    Index Terms- Water characteristics, physico -chemical status, 

biotic stress 

 

I. INTRODUCTION 

resh water habitats occupy relatively small portion of the 

earth‘s surface as compare to marine and terrestrial habitats 

but their importance to man is far greater than their areas. Fresh 

water are the most suitable and cheapest source for domestic and 

industrial needs and they provide convenient waste disposal 

systems. The increased demand of water as consequence of 

population growth agriculture and industrial development has 

forced environmentalist to determined chemical physical and 

biological characteristics of natural water resource( Regina and 

Nabi,2003) water is one of the important source, to sustain life 

and has long been suspected of being the source of much human 

illness source of surface water and ground water have became 

increasingly contaminated due to increase industrial and 

agricultural activity the public desires water that is low in 

hardness and total solids non-corrosive and non scale farming. 

Pollution is most burning problems before the mankind. It causes 

damages to the human being on the one hand and is property on 

the other hand. In some of the cases it has became the root cause 

of their destruction of human being by producing various kinds 

of pollution resulting in various types of diseases. Deterioration 

is in the quality and quantity of the crops. Pollution is an 

undesirable change in the physical biological or chemical 

characteristics of air, water and soils that have affected on the 

living organisms. The man is abusing natural water resources at 

large scale the efforts to conserve this resources is the present 

need. Factors the influence the sustainability of such lentic  

systems are temperature transparency salinity biogenic salts 

dissolved gases etc. (Munawar, 1970, Mishra and Yadav, 1978) 

since lakes are favourable habitats for a variety of Flora- Fauna 

and also used by the anthrpogenic society. So its regular 

monitoring is necessary for control recently lot of work has been 

done on changing ecological behavior of lakes (Mahanada et 

al.2005, Kanungo et al. 2006, Gupta et al 2008. Banerjee and 

Mandal 2009) in the present study two important.  

 

II. STUDY AREA 

         Visnagar taluka is popularly known as ‗Shikshan Nagari‘ 

and also known as Copper city is located between Latitude: 23° 

41' 60 N, Longitude: 72° 32' 60 E. There are many fresh water 

bodies are situated at and around Visnagar taluka, Dist. Mehsana, 

Gujarat, India. These water bodies has dense growth of algae and 

F 
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planktons in its. The area have several water bodies out of 2 

water bodies are selected viz., 

1. Deliya lake (mostly used for domestic purpose) 

2. Malap lake (mostly used for domestic purpose)  

 

III. MATERIALS AND METHODS 

         In deliya and Malap lakes were selected which affected by 

domestic sewage, scale industrial effluents and worshiping 

activities. Deliya and Malap lakes are also faces similar biotic 

stress. Water samples were collected from both lakes, once in 

month, from January-2011 to june-2011 in between 9:00 am to 

11:00 am at on regular interval of 30 days. The analysis of 

physico - chemical parameters was done by following the 

standard method (APHA.2005) 

         The deliya lake is named as lake-1 and the Malap lake is 

named as lake -2. Quality of water is depended on various 

affecting climatic factors the data of various factors are collected 

from different source and own observation. Physico-chemical 

and biological parameters samples were collected at regular 

interval from selected water bodies by proper method. 

 

IV. PARAMETERS 

 

 Temperature 

 pH 

 Alkalinity 

 Total hardness 

 TDS 

 Dissolved oxygen (DO) 

 Flouride 

 Phosphate 

 Sodium 

 Chloride 

 Ca  

 BOD 

 COD 

 

        For the analysis of above parameters standard methods and 

suggested in various text books reference books, paper etc 

applied. 

 

    

Identify the constructs of a Journal – Essentially a journal consists of five major sections. The number of pages may vary depending 

upon the topic of research work but generally comprises up to 5 to 7 pages. These are: 
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Study Area Map 

 

       

 

 

 

    
 

Maps showing 

  

1. Gujarat state map 

2. Mehsana district map 

3. Visnagar city ( Study areas) map 

4. Different lakes spot maps 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               586 

ISSN 2250-3153  

www.ijsrp.org 

 
 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               587 

ISSN 2250-3153  

www.ijsrp.org 

 
 



International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               588 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: All the parameters are in mg/l  except  pH and TEMP 
 

 

 

 
 

 

 

  
DELIYA LAKE  

  

Sr .no   parameters 

Period of analysis 

 

    Jan.11 Feb.11 Mar.11 Apr.11 May.11 Jun.11 

1 pH 7.3 7.2 7.3 7.3 7.9 8.1 

2 Temp 20.2 23.8 26.4 36.1 37.2 32.1 

3 Calcium 52.2 49.8 45.6 41.7 42.2 41.8 

4 Fluoride 1.8 1.9 2.1 2.2 2.4 2.3 

5 COD 62.1 61.8 68.4 78.4 79.9 79.6 

6 BOD 1.2 1.3 1.2 0.5 0.6 0.4 

7 Phosphate 0.019 0.029 0.128 0.176 0.18 0.193 

8 Sodium 96 98 102 110 118 113 

9 Chloride 270.4 260.2 180.6 130.6 132.2 130.1 

10 Alkalinity 170 192 215 280 310 290 

11 Total Hardness 160 163 178 176 185 181 

12 DO 1.9 2.1 2.1 2.2 2.4 2.1 

13 TDS 480 510 540 620 690 670 
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All the parameters are in mg/l  except  pH and TEMP 
 

 

MALAP LAKE
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V. RESULT AND DISSCUSSION 

The physico-chemical parameters of Delia and Malap lakes  were 

analyzed  from January-2011 To June 2011. It shows in table 

1&2 and fig. 1&2. The temperature of two lakes are 20.2
0
c to 

37.2
0
c. and 28

o
c to38

o
c. The temperature affects to biotic rate of 

living organisms (Gupta et al 2008). The pH of both lakes 

indicate the alkaline nature of lakes and it‘s various from 7.2 to 

8.1 and 7 to 8.1 pH.,  the dissolved oxygen observed various, 

from 1.9 mg/l to 2.4 mg/l and 3.2 mg/l to 5.4 mg/l low content of 

dissolved oxygen assign of organic pollution. It‘s also due to 

inorganic feductants lake hydrogen sulphide ,ammonia ,nitride, 

ferrous ion and other such Oxidisable substance(Ara et al., 

MALAP LAKE 

Sr.No. parameters Period of analysis 

   Jan.1 Feb.11 Mar.11 Apr.11 May.11 Jun.11 

1 pH 7 7.1 7.1 7.2 7.3 8.1 

2 Temp 28 29 32 35 36 38 

3 Calcium 43.8 41.1 37.2 34.4 33.7 32.3 

4 Fluoride 23.35 21.77 19.7 18.36 18.18 17.39 

5 COD 61 57 51 48 47 45 

6 BOD 29.02 26.6 23.8 22.4 22.2 21.06 

7 Phosphate 13.19 12.12 10.85 10.21 9.94 9.57 

8 Sodium 269 252 226 212 208 199 

9 Chloride 390.2 370.4 360.2 190.1 198.8 192.4 

10 Alkalinity 210 230 255 290 336 310 

11 Total hardness 301 281 254 237 232 224 

12 DO 3.2 3.7 3.8 4.2 5.4 5.1 

13 TDS 510 508 630 690 748 720 
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2003).The alklinity in the both lakes various from. 170 mg/l to 

310 mg/l and 210 mg/l to 336 mg/l respectively. The high 

alkalinity is a function of ions exchange  that is calcium ions are 

replace by sodium ion and later contributed to alkalinity (sharam 

and john 2009) alkalinity may also caused due to evolution of co2 

during decomposition of organic matter. The chloride content in 

both lakes are various from 130.1mg/l to 270.4mg/l. and 

190.1mg/l to 390.2mg/l. the chloride is one of the important 

indicator of pollution (khare at 2007). The calcium content in 

both lake various from 41.7mg/l to 52.2mg/l and 32.3mg/l to 

43.8mg/l respectively calcium is linked with the carbon dioxide 

and is an important constituent of the skeletal structure of 

organisms. Calcium from the most abundant ions in fresh 

water(thilaga et al.2005). Sodium recorded highest value was 

118mg/l at lake 1 during may 2011 and lowest was 96mg/l  in 

January 2011 and lake 2 highest value was 269mg/l and lowest 

value was 199mg/l during  june2011. During June 2011 the 

fluoride content in both lake various from 1.8 mg/l to 2.4 mg/l 

and 17.39mg/l to 23.35mg/l fluoride causes dental  florists 

bending of vertebral column deformation of knee joint and of the 

bone of the body. Total dissolved solids content in both lakes 

various from 480 mg/l to 690mg/l and 508mg/l to 748mg/l 

respectively. Total hardness of the  water sample were observed 

in both lakes various from 160mg/l to 185mg/l and 224mg/l to 

301mg/l. The hardness of water indicates water quality. From the 

result obtained it can be concluded that both lakes are polluted 

because fresh water bodies continuous discharged  of domestic 

sewage and run of high amount of nutrients lead to 

eutrophication. The result also indicates that Malap lake is more 

polluted than Deliya lake due to greater biotic stress. 
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    Abstract- Genetic Algorithm specially invented with for 

development of natural selection and genetic ideas. These are the 

basic algorithm used to generate solution for optimization 

problems with some natural evolution techniques which are 

inheritance, mutation, selection and crossover. The biologist 

explains that the life at the level of complexity that we observe 

could be evolved in the relatively short time. The father of the 

original Genetic Algorithm was John Holland who invented it in 

the year 1970‘s and Charles Darwin represent a method of a 

random search for a defined search space to solve a problem. 

Generally a population of string is used to encode candidate‘s 

solutions to an optimization problem represent for better 

solutions in binary 0s and 1s strings and this evolution usually 

starts from a population of randomly generated individuals in 

generations. 

 

 

    Index Terms- Basic steps, Criticism, Variants, Linkage 

Learning, Problem Domains, Evolutionary Algorithms. 

 

I. INTRODUCTION 

enetic algorithms belong to the larger class of evolutionary 

algorithms (EA), which generate solutions to optimization 

problems using techniques inspired by natural evolution, such as 

inheritance, mutation, selection, and crossover. These are 

generated for the evolution of natural selection and genetic ideas. 

Genetic Algorithms are better as compared to conventional AI in 

that it is more robust.AI system better work if the inputs changed 

slightly, or in the presence of reasonable noise. For searching a 

large state space, Multi modal state space or n dimensional 

surface. 

 

II. BASIC STEPS OF GENETIC ALGORITHM 

         Genetic algorithm is placed in the knowledge based 

information system or evolutionary computing. Mainly two 

methods are there for Genetic algorithms: 

1. A genetic representation of the solution domain, 

2. A fitness function to evaluate the solution domain. 

 

         A genetic algorithm is a branch of evolutionary algorithm 

that is widely used. 

         To understand Evolution of Genetic Algorithms Justify 

different parameters are related to Genetic Algorithms. 

 

         This Table gives a list of different expressions, which are 

common in genetics with their equivalent in the framework of 

Genetic Algorithm‘s: 

 

1 Natural Evolution Genetic Algorithm 

2 Genotype Coded String  

3 Phenotype Uncoded Point 

4 Chromosome String 

5 Gene String Position 

6 Allele Value at a Certain Position 

7 Fitness Objective Function Value 

 

Table 1: GA Expressions 

 

The Figure below gives the Hierarchy of Knowledge based 

Information Systems: 

 

 
Figure 1: Steps of Genetic Algorithms 

 

2.1 Simple generational genetic algorithm procedure: 

a. Choose the initial population of individuals 

b. Evaluate the fitness of each individual in that population 

c. Repeat on this generation until termination (time limit, 

sufficient fitness achieved, etc.): 

d. Select the best-fit individuals for reproduction 

e. Breed new individuals through crossover and mutation 

operations to give birth to offspring 

f. Evaluate the individual fitness of new individuals 

g. Replace least-fit population with new individuals 

 

2.2 Basic structure of a genetic algorithm is given hereunder: 

 

Algorithm 

t: = 0; 

Compute initial population B0; 

WHILE stopping condition not fulfilled DO 

G  
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BEGIN 

Select individuals for reproduction; 

Create offspring‘s by crossing individuals; 

Eventually mutate some individuals; 

Compute new generation 

END 

 

         As obvious from the above algorithm, the transition from 

one generation to the next consists of four basic components: 

 

a. Selection: Mechanism for selecting individuals (strings) for 

reproduction according to their fitness (objective function 

value). 

b. Crossover: Method of merging the genetic information of 

two individuals; if the coding is chosen properly, two good 

parents produces good children. 

c. Mutation: In real evolution, the genetic material can by 

changed randomly by improper reproduction or other 

deformations of genes, e.g. by gamma radiation. In genetic 

algorithms, mutation can be realized as a random 

deformation of the strings with a certain probability. The 

positive effect is preservation of genetic diversity and, as an 

effect, that local maxima can be avoided. 

d. Sampling: This is the Procedure which computes a new 

generation from the previous one and its off springs. 

Compared with traditional continuous optimization methods, 

such as Newton or gradient descent methods, we can state 

the following significant differences: 

 

III. THE BUILDING BLOCK HYPOTHESIS 

        We can easily implement Genetic Algorithms but their 

behavior is difficult to understand. It is difficult to understand 

why these algorithms frequently succeed at generating solutions 

of high fitness when applied to practical problems. The building 

block hypothesis (BBH) consists of: 

a. A description of a heuristic that performs adaptation by 

identifying and recombining "building blocks", i.e. low 

order, low defining-length schemata with above average 

fitness. 

b. A hypothesis that a genetic algorithm performs adaptation 

by implicitly and efficiently implementing this heuristic. 

 

IV. OBSERVATIONS 

        There are several general observations about the generation 

of solutions for genetic algorithms: 

a. Selection is clearly an important genetic operator, but 

opinion is divided over the importance of crossover versus 

mutation. One says crossover is the most important, while 

mutation is only necessary to ensure that potential solutions 

are not lost. Others says that crossover in a largely uniform 

population only serves to propagate innovations originally 

found by mutation, and in a non-uniform population 

crossover is nearly always equivalent to a very large 

mutation.  

 

b. With all current machine learning problems it is worth 

tuning the parameters such as mutation probability, 

crossover probability and population size to find reasonable 

settings for the problem class being worked on. A very 

small mutation rate may lead to genetic drift. A 

recombination rate that is too high may lead to premature 

convergence of the genetic algorithm. A mutation rate that 

is too high may lead to loss of good solutions unless there 

is elitist selection. Often, GAs can rapidly locate good 

solutions, even for large search spaces. The same is of 

course also true for   evolution strategies and evolutionary 

programming. 

 

V. CRITICISMS 

        There are several criticisms of the use of a genetic algorithm 

compared to alternative optimization algorithms: 

a. Repeated fitness function evaluation for complex problems 

are often the most prohibitive and limiting segment of 

artificial evolutionary algorithms. Finding the optimal 

solution to complex high dimensional, multimodal 

problems often requires very expensive fitness function 

evaluations. In real world problems such as structural 

optimization problems, one single function evaluation may 

require several hours to several days of complete 

simulation. Typical optimization methods cannot deal with 

such types of problem. In this case, it may be necessary to 

forgo an exact evaluation and use an approximated fitness 

that is computationally efficient.  

 

b. Operating on dynamic data sets is difficult, as genomes 

begin to converge early on towards solutions which may no 

longer be valid for later data. Several methods have been 

proposed to remedy this by increasing genetic diversity 

somehow and preventing early convergence, either by 

increasing the probability of mutation when the solution 

quality drops. 

 

c. For specific optimization problems and problem instances, 

other optimization algorithms may find better solutions 

than genetic algorithms (given the same amount of 

computation time). Alternative and complementary 

algorithms include evolution strategies, evolutionary 

programming, simulated annealing, Gaussian adaptation, 

hill climbing, and swarm intelligence (e.g.: ant colony 

optimization, particle swarm optimization) and methods 

based on integer linear programming.  

 

VI. VARIANTS 

a. The simplest algorithm represents each chromosome as a bit 

string. Typically, numeric parameters can be represented by 

integers, though it is possible to use floating point 

representations. The floating point representation is natural 

to evolution strategies and evolutionary programming. The 

notion of real-valued genetic algorithms has been offered but 

is really a misnomer because it does not really represent the 

building block theory that was proposed by John Henry 
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Holland in the 1970s. This theory is not without support 

though, based on theoretical and experimental results.  

 

b. When bit-string representations of integers are used, Gray 

coding is often employed. In this way, small changes in the 

integer can be readily effected through mutations or 

crossovers. This has been found to help prevent premature 

convergence at so called Hamming walls, in which too many 

simultaneous mutations (or crossover events) must occur in 

order to change the chromosome to a better solution. 

 

c. Genetic algorithms with adaptive parameters or adaptive 

genetic algorithms are another significant and promising 

variant of genetic algorithms. The probabilities of crossover 

and mutation greatly determine the degree of solution 

accuracy and the convergence speed that genetic algorithms 

can obtain. It can be quite effective to combine GA with 

other optimization methods. GA tends to be quite good at 

finding generally good global solutions, but quite inefficient 

at finding the last few mutations to find the absolute 

optimum. Other techniques (such as simple hill climbing) 

are quite efficient at finding absolute optimum in a limited 

region. Alternating GA and hill climbing can improve the 

efficiency of GA while overcoming the lack of robustness of 

hill climbing 

 

VII. LINKAGE-LEARNING 

        A number of variations have been developed to attempt to 

improve performance of GAs on problems with a high degree of 

fitness epistasis, i.e. where the fitness of a solution consists of 

interacting subsets of its variables. Such algorithms aim to learn 

(before exploiting) these beneficial interactions. As such, they 

are aligned with the Building Block Hypothesis in adaptively 

reducing disruptive recombination. Prominent examples of this 

approach include the mGA,
\
 GEMGA and LLGA.  

 

VIII. PROBLEM DOMAINS 

        Problems which appear to be particularly appropriate for 

solution by genetic algorithms include timetabling and 

scheduling problems, and many scheduling software packages 

are based on GAs. GAs has also been applied to engineering. 

Genetic algorithms are often applied as an approach to solve 

global optimization problems. Examples of problems solved by 

genetic algorithms include: mirrors designed to funnel sunlight to 

a solar collector, antennae designed to pick up radio signals in 

space, and walking methods for computer figures. Many of their 

solutions have been highly effective, unlike anything a human 

engineer would have produced, and inscrutable as to how they 

arrived at that solution. 

 

IX. EVOLUTIONARY ALGORITHMS 

        An evolutionary algorithm is a sub-field of evolutionary 

computing. 

a. Strategies: Evolution strategies evolve individuals by 

means of mutation and intermediate or discrete 

recombination. ES algorithms are designed particularly 

to solve problems in the real-value domain.  

 

b. Evolutionary Programming: Evolutionary 

programming (EP) involves populations of solutions 

with primarily mutation and selection and arbitrary 

representations.  

 

c. Gene Expression Programming: Gene expression 

programming (GEP) uses populations of computer 

programs. These complex computer programs are 

encoded in simpler linear chromosomes of fixed length, 

which are afterwards expressed as expression trees.  

 

d. Genetic Programming: Genetic programming (GP) is 

a technique in which computer programs, rather                

than function parameters, are optimized. Genetic 

programming often uses tree-based internal data 

structures to represent the computer programs for 

adaptation instead of the list structures typical of genetic 

algorithms. 

 

e. Grouping Genetic Algorithm: Grouping genetic 

algorithm (GGA) is an evolution of the GA where the 

focus is shifted from individual items, like in classical 

GAs, to groups or subset of items. Basically clusteringor 

partitioning problems where a set of items must be split 

into disjoint group of items in an optimal way would 

better be achieved by making characteristics of the 

groups of items equivalent to genes.  

 

f. Interactive Evolutionary Algorithms: Interactive 

evolutionary algorithms are evolutionary algorithms that 

use human evaluation. They are usually applied to 

domains where it is hard to design a computational 

fitness function.  

 

X. CONCLUSION AND FUTURE WORK 

        Genetic Algorithms appears better in finding areas of 

interest in a complex, real world scene. Genetic Algorithms are 

adaptive to their environments, as this type of method is a 

platform appearing in the changing environment. In Present these 

algorithms are more applicable. Several improvements must be 

made in order that GAs could be more generally applicable. Grey 

coding the field would greatly improve the mutation operation 

while combing segmentation with recognition so that the 

interested object could be evaluated at once and timing 

improvement could be done by utilizing the implicit 

parallelization of multiple independent generations evolving at 

the same time. 

 

REFERENCES 

[1] Eiben, A. E. et al (1994). "Genetic algorithms with multi-parent 
recombination". PPSN III: Proceedings of the International Conference on 
Evolutionary Computation. The Third Conference on Parallel Problem 
Solving from Nature: 78–87. ISBN 3-540-58484-6. 

http://en.wikipedia.org/wiki/Special:BookSources/3540584846


International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012               594 

ISSN 2250-3153  

www.ijsrp.org 

[2] Ting, Chuan-Kang (2005). "On the Mean Convergence Time of Multi-
parent Genetic Algorithms without Selection". Advances in Artificial Life: 
403–412. ISBN 978-3-540-28848-0. 

[3] Akbari, Ziarati (2010). "A multilevel evolutionary algorithm for optimizing 
numerical functions" IJIEC 2 (2011): 419–43 

[4] [G. Harik. Learning linkage to efficiently solve problems of bounded 
difficulty using genetic algorithms.  PhD thesis, Dept. Computer Science, 
University of Michigan, Ann Arbour, 1997 

[5] Goldberg, David E. (1989). Genetic Algorithms in Search Optimization and 
Machine Learning. Addison Wesley. P.41 ISBN0-201-15767-5. 

[6] Wolpert, D.H., Macready, W.G., 1995. No Free Lunch Theorems for 
Optimisation. Santa Fe Institute, SFI-TR-05-010, Santa Fe. 

[7] Doctoral Dissertation, University of Michigan, Dissertation Abstracts 
International 28(12) Cavicchio: Adaptive search using simulated evolution, 
unpublished doctoral dissertation, University of Michigan, Ann Arbor 

[8] DeReffye, Edelin, Francon, Jaeger,. Puech: Plant Models faithful to 
botanical structure and development, ACM Computer Graphics 
SIGGRAPH Proc., Vol 22(4), (1988) 

[9] Gervautz, Traxler: Representation and Realistic Rendering of Natural 
Scenes with Cyclic CSG graphs, accepted for publication in Visual 
Computer, 1995 

[10] Goldberg, D.E.: Genetic Algorithms in Search, Optimization, and Machine 
Learning, 1989, Addison-Wesley Publishing Co. 

[11] Holland: Adaptation in Natural and Artificial Systems, Ann Arbor, Mi: 
University of Michigan Press, 1975 

[12] De Jong: An Analysis of the behavior of a class of genetic adaptive 
systems, Doctoral Dissertation, University of Michigan, Dissertation 
Abstracts International 36(10) 

 

AUTHORS 

First Author – Pushpendra Kumar Yadav, Research Scholar, 

Dept of Electronics and Communication, Bhagwant 

University,(Rajasthan)India, Email-

pushpendraecmit@rediffmail.com 

Second Author – Dr.N.L.Prajapati, Proffesor, Dept of 

Electronics and Communication, Indra Gandhi Engineering 

College, Sagar (M.P.) India, Email—praja05@rediffmail.com 

 

 

http://en.wikipedia.org/wiki/Special:BookSources/9783540288480
http://portal.acm.org/citation.cfm?id=269517
http://portal.acm.org/citation.cfm?id=269517
http://portal.acm.org/citation.cfm?id=269517
http://portal.acm.org/citation.cfm?id=269517
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/International_Standard_Book_Number


International Journal of Scientific and Research Publications, Volume 2, Issue 9, September 2012      595 

ISSN 2250-3153  

www.ijsrp.org 

Growth Rate of Plasmodium Gallinaceum in the Malaria 

Infected Chicks Due to Stilbestrol Treatment 

Dr. A. Kalyani 

 

 
     Abstract- The diethyl stilbestrol is a synthetic estrogen was 

given orally into male and female chicks to study its effect on the 

immune system. The chicks were taken in different age groups 

such as one week and four weeks. The chicks were 

experimentally infected with plasmodium to find out the growth 

rate in the malarial infection. In this study the parasitemia in 

stilbestrol treated male and female chicks was more than in 

control chicks 

 

     Index Terms- Plasmodium gallinaceum, Stilbestrol, chicks 

 

I. INTRODUCTION 

he malaria species which has been commonly used for 

experimental study of avian immunity is Plasmodium 

gallinaceumBrumpt, (1935), a parasite of jungle fowl which is 

transmissible to the domesticated chickens. 

Immunity may be suppressed through several ways. Eg. Ablation 

of lymphoid tissue, inhibition of uptake, X-ray or through 

various drugs (Edward,1970). Steroids are one of them which are 

used to depress the immune response of the recipients‘. The 

phenomenon of age resistance is well known in bird malaria. The 

infections in the younger animals are usually more sever than in 

older once.   According to Raffaele and (1950), Galliard and 

lapierre (1915), Hsu and Geiman (1952), the influence of age is 

indisputable, the young animals being more susceptible than 

adults. This was observed by Zuckerman and Yoeli(1954), Spira 

et all(1970) in rats, Bhatia and Vinayak (1984), who revealed 

that as the age of the  host advance the degree of parasitemia 

became lower and the morality decreased.  

 

II. METHODS AND MATERIALS 

     The present research works the male and female leghorn 

chicks were produced from Tirumala hatcheries, Hanamkonda. 

These chicks were maintained under modern poultry methods. 

They were vaccinated and provided with a 100volts bulb on the 

cage for maintaining suitable temperature. The chickens were 

given balanced feed. Plasmodium gallinaceum used in this study 

was maintained by syringe passage in male and female leghorn 

chicks.  

     To study the effect of diethyl stilbestrol on Plasmodium 

gallinaceum infection two batches of 12 chicks with different age 

groups, one week and four week old age were taken. The weight 

of the chicks and Hb was observed before the experiment. They 

were given oral tablets consisting of 0.25mg of stilbestrol drug 

daily for 6 days and followed by 0.5ml of inoculum of 

Plasmodium gallinaceum infected blood. 

The chicks were bled when the infection was heavy, and the 

infected blood was collected in sterilized tubes. The serum was 

collected and stored at -4
o
c. A batch of one week and four week 

chicks were given Plasmodium gallinaceum without any drug. 

Another batch of one week and four week chicks were given 

after 6days of drug treatment Plsmodiumgallinaceum and these 

chicks were examined for infection. All dreg treated and 

controlled, one week and four week old chicks were examined 

daily for the presence of plasmodium stages. 

    The same procedure was used to female chicks, the blood was 

collected from all the chicks during peak infection and they were 

examined for the presence of Plasmodium stages. 

 

III. RESULTS AND DISCUSSION 

The stilbestrol treated one week old male chicks Plasmodium 

gallinaceum infection appeared on the first day, one day earlier 

than the control chicks and the parasitemia was 5/100, then 

infection gradually increased from 1
st
 day to 9

th
day.On the 9

th
 

day the parasitemia was 30/100, on 9
th

 day chicks died of the 

high infection.(Fig no.2a). 

    In controlled chicks the infection was seen on 2
nd

 day and the 

infection was 5/100, the infection gradually increased from 1
st
 

day to 10
th

 day and the parasitemia was 28/100. The infection 

gradually decreased and disappeared on 18
th

 day.(fig no 2a). 

    In the first week female stilbestrol treated chicks the 

parasitemia on 1
st
 day was 5/100,then increased up to 9

th
 day 

with parasitemia 32/100. The chicks died on 9
th

 day. .In first 

week female controlled chicks the infection was seen on 2
nd

 day 

and on the 1
st
 day of infection the parasitemia was 4/100, then   

increased up to 10th day with Parasitemia was 29/100. Then 

infection decreased gradually and disappeared on 18
th
 day. 

(fig.no.2b). 

    In stilbestrol treated four week male chicks Plasmodium 

gallinaceum infection appeared on 2
nd

 day and the parasitemia 

was 3/100. The infection gradually increased from 1
st
 day to 9

th
 

day and parasitemia was 27/100. Then infection gradually 

decreased up to 13
th

 with parasitemia 15/100. Again the infection 

gradually increased up to 15
th

 and the parasitemia was 28/100. O 

n the 15
th

 day chicks died (fig no.2a). 

    In four week old male control chicks the infection appeared on 

the 3
rd

 day after inoculation when the parasitemia was 4/100. The 

infection gradually increased from 1
st
 day and on 10

th
 day the 

parasitemia was 24/100, then the infection gradually decreased 

and disappeared on 20
th

 day.(fig no.2a) 

In stilbestrol treated four week female chicks Plasmodium 

infection appeared on 2
nd

 day and the parasitemia was 5/100. The 

infection gradually increased from 1
st
 day to 9

th
 day and the 

parasitemia was 25/100.Then the infection gradually decreases 

T 
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up to 13
th
 day with parasitemia 17/100. Again the infection 

gradually increased up to 15
th

 day and the parasitemia was 

28/100. On 15
th

 Day the chicks died. (fig no.2b). 

 

 
 

 

 
 

In stilbestrol treated four week male chicks Plasmodium 

gallinaceum infection appeared on 2
nd

 day and the 

parasitemiawas 3/100. The infection gradually increased from 1
st
 

day to 9
th

 day and parasitemia was 27/100. Then infection 
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gradually decreased up to 13
th

 with parasitemia 15/100. Again 

the infection gradually increased up to 15
th

 and the parasitemia 

was 28/100. O n the 15
th

 day chicks died (fig no.2a). 

In four week old male control chicks the infection appeared on 

the 3
rd

 day after inoculation when the parasitemia was 4/100. The 

infection gradually increased from 1
st
 day and on 10

th
 day the 

parasitemia was 24/100, then the infection gradually decreased 

and disappeared on 20
th

 day.(fig no.2a) 

    In stilbestrol treated four week female chicks Plasmodium 

infection appeared on 2
nd

 day and the parasitemia was 5/100. The 

infection gradually increased from 1
st
 day to 9

th
 day and the 

parasitemia was 25/100.Then the infection gradually decreases 

up to 13
th
 day with parasitemia 17/100. Again the infection 

gradually increased up to 15
th

 day and the parasitemia was 

28/100. On 15
th

 Day the chicks died. (fig no.2b). 

    In four week old female control chicks the infection appeared 

on the 3
rd

 day after inoculation when the parasitemia was 5/100. 

Next the infection gradually increased and on 10
th

 day the 

infection reached to the peak, with parasitemia 25/100, then the 

infection gradually decreased and disappeared on 20
th

 day. (fig 

no.2b). 

Steroids are potent immunosuppressive agents and act in several 

ways like inhibitory cell proliferative response, reducing the 

circulating lymphocytes, reducing the relative and absolute 

number of heterophils, destroying thymus, bursa cells inhibiting 

the uptake and processing of antigen, suppressing the cell 

mediated immune response ( Albin et al 1978). 

During the present investigation it was found that administration 

of stilbestrol which is sexual steroid hormone reduced the 

prepatant period and survival time than the control. Higher levels 

of parasitemia were observed in treated chicks. 

Selveraj and Pitchappan (1985) stated in their reports that the 

differential susceptibility of the host further suggests that the 

immune response may be influenced by the endogenous 

hormonal level. Treatment with hormones enhanced the 

parasitemia in the present study the parasitemia increased in 

hormone treated chicks of male and females.   

Reydon and mecain (1947) stated that many investigations have 

recognized that parasitemia drops rapidly after the peak .the level 

of parasitemia reached to the peak and dropped rapidly in the 

present investigation also.The present study revealed that the age 

of the host advanced the degree of parasitemia became less and 

mortality decreased. 

    Similar observations was made by Zuckerman and yoeli 

(1954), spiraet all (1970). Brumpt (1936) showed that highest 

morality in plasmodium gallinaceum is in young birds and 

resistance is connected with age.  

Herman(1975)‘s study showed the peak was reached on the same 

day in all the birds of different age groups but in the present 

results peak reached at different number of days in different age 

group chicks. 

        In this study the stilbestrol treated one week chicks four 

week chicks of both sexes died of infection and agree with 

Sharma (1977) and Perey (1973) results.  
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